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Summary 

The Kaw Valley State Bank and Trust Company of Topeka, Kansas, 
is a recipient of a grant in the second cycle PON of the Demonstra- 
tion Program to be applied to Its north detached facility. This 
facility utilizes 72 General Electric evacuated tube, liquid col- 
lectors, creating 10G8 square feet of effective collector area, 
which will heat an 1100 gallon thermal onorgy storage tank. Energy 
will be drawn from the tank as required to provide space heating 
by direct transfer to the supply air of the building environment. 

If cooling is required, the hot water from the storage tank will 
be used to fire four (4) staged, three (S) ton AUKLA absorption 
chillers, which in turn cools the supply air. The auxiliary energy 
source is a conventional natural gas fired boiler. The solar system 
at a cost of approximately $9*1,000 is expected to provide 74 percent 
of the annual cooling load, 47 percent of the heating load, as well 
as 95 percent of the domestic hot water. 

This project is the result of a dedicated joint effort of a 
team consisting of: The Kaw Valley Slate 1 bank and Trust Company, 

Mr. Glenn Swoggcr, President , is the owner of the 1 facility; Robert 
S. Slemmons and Associates, Architects and Project Managers; 

Burgess Engineering, Inc., Solar Systems Engineering; General 
Electric, Procurement and Solar Collector Design; Ed Young Company, 
Solar System Contractor. 
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Project Description 

Solar Hunting, Cooling and Domestic Hot Water System 
Kaw Valley State Rank and Trust Company 
Topeka, Kansas 


Abstract 


Application - heating, cooling and domestic hot water 
Collector Type - evacuated tube, hydronlc collectors 
Collector Manufacture - General Electric Corporation 
Collector Area - 106S square feet - 72 panels 
Storage Capacity - 1100 gallon 

Cooling Capacity - 12 ton (total) absorption chiller 
Ruilding Owner - Glenn Swagger, President, Kaw Valley State 

Bank and Trust Company 

Architects - Robert S. Slommons and Associates 
Engineer - Burgess Engineering Incorporated 


Introduction 


The Kaw Valley State Bank and Trust Company site is a commercial 
building in Topeka, Kansas. The building has approximately 5,600 
square feet of conditioned space. Solar energy is used for space 
heating, space cooling, and preheating domestic hot water (PHW), 

The solar energy system has an array of evacuated tube-type col- 
lectors with an area of 1068 square feet. The array faces 5 degrees 
oast of south at an angle of 45 degrees to the horizontal. A 50/50 
solution of ethylene glycol and water is the transfer medium that 
delivers solar energy to a tube-in-shell heat exchanger that in 
turn delivers solar-heated water to a 1100-gallon pressurized hot 
water storage tank. This heat-exebanger-to-storage loop is plumbed 
in parallel to a second tube-in-shell heat exchanger that provides 
preheated DRW to a gas-fired hot water heater. When solar energy 
is insufficient to satisfy the space heating and/or cooling demand, 
a natural gas-fired boiler provides auxiliary energy to the fan 
coil loops and/or the absorption chillers. Since the DHW load is 
very low, the DHW system is not instrumented. The solar energy and 
heating, ventilating and air conditioning systems are fully auto- 
mated, requiring only a manual seasonal changeover. 


Design Philosophy 

The underlying philosophy of this project was the concept to 
truly achieve maximum energy conservation. Energy conscious design 
was employed throughout all phases of this integrated project. 

ASHRAE Standard 90-75 was used as a guideline in the selection of 
materials and systems of construction in the design of the structure. 
In general, all components exceed the standard, Design of the struc- 
ture features such concepts as maximum massing for thermal storage 
and improved insulation systems. Special consideration has been 
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given to the orientation and detailed assembly of glassed opening. 
Windows have been held to a minimum and ut Hisses solar-bronze 
reflective insulating glass. Entrance and windows have been pro- 
vided with seasonal control of solar gain. Even landscaped plant- 
ing has been planned as an integral part of the seasonal control 
on the west facade. Fifty percent of the usable floor space is 
constructed subgrade to reduce heat loss or gain. Two directions 
of approach have been employed to insure maximum energy conserva- 
tion of the mechanical system. The first being the design of a 
system utilizing energy efficient components integrated into a 
high efficiency heating, cooling, hot water-system. The second 
approach is one of guidelines for efficient and proper operation 
of said system. A complex network of controls evolved from the 
need for maximum automation to insure proper system operation. 

The control system was designed to respond to the requirements of 
the mechanical system, the needs of the building environment and 
the ambient climatic conditions. An example of this feature is 
that the hot water operating temperature of the system during the 
heating cycle is governed by the ambient air temperature to mini- 
mize the enthalpy requirements. This will minimize the heat loss 
as well as extend the operative range of the building. The operat- 
ing temperature of the circulating hot water during the cooling 
cycle is designed to maintain 195°F to insure maximum efficiency 
of the absorption chillers. The chillers are staged to insure mini- 
mum energy drawn from the storage tank. A two zone, variable volume 
forced air distribution system is utilized to provide individual 
room temperature control so as to eliminate energy waste through 
over heating or cooling. Thus the room automatically maintains the 
desired building temperatures of 70°F in the winter and 75°F in the 
summer. Fresh air ventilation is designed to be controlled by an 
economizer which governs the volume of fresh air with respect to the 
outdoor ambient air temperature. The economizer will also free 
cooling during near passive situations. Electronic air filters will 
assist in odor control thus decreasing the need for outdoor fresh air 

Upon the preceding criteria, design evolved into establishing 
the proper operation of the system. As previously stated, the 
system is totally automated. The system was designed for a twelve 
hour operation of the cooling equipment, with an eight hour opera- 
tion of ventilation. There would be a ten-degree setback from 
10:00 p.m. , to 6:00 a.m., of the heat equipment; this would save 
an anticipated 12 percent of the energy requirement. In the heating 
season, humidification will be discontinued after working hours and 
on weekends. All time controls are supplied with manual overrides 
to allow weekend shutdown of one or both zones. A rigid schedule 
of maintenance, such as filter cleansing, control checking, operat- 
ing temperature monitoring, etc. , shall be manditory. 

The 1068 square feet of collectors was selected as a trade 
off between percent of load solar subsidized and available build- 
ing area. Evacuated tube type collectors allow for a maximum 
system operating temperature of 250°F, thus extending energy stor- 
age capacity of the storage tank which is critical for the chiller 
equipment. The 1100 gallon storage tank also reflects this desire 
to maximize the higher operating range. It was decided to maximize 
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the subsidizing of the cooling load due to the considerable 
higher cost of electric cooling as opposed to gas heating. How- 
ever, the auxiliary gas boiler offers the facility the potential 
to convert to a great variety of backup energy sources (i.e., 
electricity, oil, coal, wood, or combustible waste) when the need 
arises in the future. This offers a great deal of security to 
the bank in addition to the energy savings. 


Operation of the System - The system, as shown schematically 
in Figure 1, has five modes of operation: 

1. Model - Collector Loop Operation - This mode activates 
when there Is a minimum insolation intensity of 35 Btu per square 
foot per hour. When this occurs, the collector pump turns on. 

This mode terminates When insolation intensity drops below 35 Btu 
per square foot per hour. A bypass valve prevents flow through 
the collector-to-storage heat exchanger until the loop temperature 
exceeds 75°F. If a pump or a power failure occurs during operation, 
collector system operation may be prohibited for up to 24 hours un- 
til the array has cooled down. 

2. Mode 2 - Heat Rejection Operation - This mode activates 
whenever the collector outlet temperature exceeds the recommended 
ethylene glycol maximum temperature of 280°F, A three-way valve 
in the collector loop redirects collector flow through the heat 
rejector which rejects collected energy until the collector outlet 
temperature drops to a safe predetermined valve. 


3. Mode 3 - Collector Loop to Storage - Mode 3 activates when 
Mode 1 operation results in the collector outlet temperature exceed- 
ing the storage tank temperature by at least 18°F, turning on pump 
P2. Mode 3 terminates whenever Mode 1 is terminated or when the 
measured temperature differential falls below a set minimum tempera- 
ture (nomially 3°F). 


4. Mode 4 - Solar Energy DHW Pre heating - This mode activates 
only when Mode 3 has been entered and DHW consumption permits pre- 
heating of the cold water supply. This occurs when the cold water 
passes through a liquid-to-liquid heat exchanger in parallel with 
the collector-to-storage loop. 


5. Mode 5 - Storage to Heating. Ventilating, and Air 
Conditioning (HVAC) Loads - This mode activates when 
the normally closed valve V15 is opened, and valve V2 is reposi- 
tioned by the control system to permit flow through the hot water 
storage tank, using the stored solar energy for HVAC loads. Valve 
V15 is opened whenever a HVAC load requires hot water flow and 
storage tank temperatures exceed HVAC return flow (heating or 
cooling) temperature by 20°F. 
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Figure I. KAVJ VALLEY STATE BANK SOLAR ENERGY SYSTEM SCHEMATIC 







Problems/Solutions 


The contractor found the design of the evacuated tube col- 
lectors very sound In solar thermal theory. However, the con- 
tractor was confronted by several problems in the mechanics of 
the collector system. 

There are several inherent problems associated with avail- 
able General Electric Corporations evacuated tube collectors. 
The most obvious of which is the fragile nature of the tubes. 

At the high stagnation temperature which might be encountered, 
thermal shock of the tubes becomes a serious threat. To pre- 
vent damage, it becomes necessary to provide a means to dump 
excess heat in times when the storage tank has reached its 
upper limit. This implies a considerable cost of exchangers 
and controls. It also expands energy to operate the over temp- 
erature dump system without offering any added solar benefit 
to the building. It was also considered desirable to cover 
tubes with lexan for protection from hail and vandalism, which 
will jeoparidize a portion of the solar gain. 

Another major concern is the Inability to completely 
drain the collectors. Problems could possibly arise when 
some collectors are empty while others are full and the sys- 
tem is allowed to stagnate, such could be the case in a 
maintenance or service situation. What might occur is that 
the empty tubes would approach 700°F, while the filled tubes 
would be boiling off and problems of thermal shock would result 
as 220°F water vapor met 700°F tubes. 

Another problem encountered was the integration didn't 
sense the collector temperature but only the available energy. 
In this failure, the collectors were turned on when covered 
with ice and snow and the subfreezing glycol solution pumped 
through a heat exchanger interfacing with water. The HEX 
froze and ruptured, subsequently allowing the glycol solution 
in the collectors to be diluted with enough water to freeze 
and rupture the collector tubes. The system was modified and 
the modification consisted of installing a 2 inch diverting 
valve that is temperature controlled as to normally pass flow 
from "A" to "B" allowing the collector fluid to be circulated 
through the heat exchanger. When the temperature drops to 
65°F, the valve will return to the "A' ! to "C" position. A 
final safety feature is controller S-2, which will cut off 
the collector pump if it sees a temperature of 40°F or less. 

The system will then remain off until manually reset. This 
comination of safety features should prevent any chance of 
freeze up from occurring. 

The secondary heating/cooling system creates no major 
problems since it is basic to many conventional systems de- 
veloped, engineered, and proven over many years. 
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The architect, through time and deliberation, integrated 
the solar system into the design in such a manner as to create 
a very marketable building of extremely pleasing aesthetics. 
This is lending greatly to the rapidly growing public enthusi- 
asm in the project. 
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Solar Acceptance Test 

An Acceptance Test was conducted on July 30, 1980, with 
Mr. William A. Hagen, P.E., Government Project Manager ; Bob 
Slemmons, Architect; Lyle Dreher, Maintenance Contractor; Glenn 
Swogger, President Kaw Valley State Bank and Trust Company; and 
Mr. Ron Toelle, Government Project Engineer. 

The following five pages are extracts from site files re- 
lating to the Acceptance Test and suggested system improvements as 
a result of the Acceptance Test. 
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SIEMMONS ASSOCIATES 
ARCHITECTS, P.A. 

tUITI 1111, 1 TOWNIITK PLAZA 
T**A, Kt INN UNIX ■HU 

’ NOMNT I, tLCMMONt, A.I.A., PAESlOf NT 

AMOCIATEI: 

*. OAVIO A. HOUSER, A, I, A, 

^ ONKOONV D. SIMt, A.I.A. 


September 26, 1980 


Hr. Bill Hagen 
Government Project Manager 
NASA 

George C. Marshall Space Flight Center 
Marshall Space Flight Center, AL 35812 

Code FA33 

Re: EG-77-A-01-4Q80 
Dear Sir: 

Under separate cover I am sending two sets of Maintenance and Operating 
Manuals for the Solar Energy System for Kaw Valley State Bank - North, 
Topeka. These Include as^bullt drawings with all modifications to date. 

Enclosed Is a letter to you from Mr. Swogger, President of the Bank, 
relative to the understanding the system Is operational and functioning 
as Intended. 

We are proceeding with requests for proposals from the Contractor to con- 
struct additional modifications recommended by Ron Toelle with concurrence 
of W. E. Burgess, P.E., our consulting engineer. These changes should im- 
prove the function and reliability of the chillers as well as the S.D.A.S. 
No changes have been made since your visit (relative to high fossil-fuel 
consumption) pending some determination of cost for the modifications. 
You'll be advised when added work is authorized. 



cc: Mr. Glenn Swogger 
Dahlstrom & Ferrell 


RSS/pk 


i 
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NORMAN COWRERTHWAITB, Vl«* 7MSIDENT 
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CECIL MATHENV, AMT. VlCI RMBIMNT 

RUSSELL RIRCIVAL, A«»t. Vice RMBIMNT 
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BCA HOLTMEVER, CUSTBMBR RELATIONS Off ICE A 

ROBERT B MAXWELL, TRUST OrriCIM 


ANN MORRISSEY, ORSAATISNS OrriCER 
MARV L. WILLIAMS. VICE RMBIBBNT 
OARV C MVERS, A»»T VICE RMBIBBNT 
OERALO W LAUB'A, EIECUTIVE Vicr RMBIBBNT 
RACHAEL OILS EAT, ABBT TRUST OFFICER 
HOWARD ALEMANOEA. VICE RMBIMNT 
CLARENCE J TYLER. BIOS BURT. 

BEVERLY HAOLEY. ABBT VICE RMBIMNT 



September 23, 1980 


CAPITAL 

lOBBUM AND PSOMTt MMMN 
TOREMA, KANSAS BBSOS 


Mr. Williem/A. Hagen, P. E. 

Sol^r Heating & Cooling Program, FA 34 
Marshall Space Flight Center, AL 35812 

Dear Bill: 

Your visit of July 30, 1980 allowed our Architect, Bob Sleamona, our 
maintenance contractor, Lyle Dreher and others associated with this 
solar project to meet with you and Mr. Toelle. My discussion with you 
at noon confirmed that you found all things in order. 


Based upon the tests which have been conducted and the counsel of my 
Architect, Bob Slenanons, I declare the Solar System operational. 

We will be supplying you with "as built" drawings, plus operation and 
maintenance manuals as part of our final report. We recognise that this 
solar demonstration was a pioneering activity. The coat benefits may 
not be inmediate but energy conservation is necessary action which all 
of us must take. 


Sincerely, 


Glenn Swigger'' ^ ^ 
President 

GS/jl 


\jtvG£NAl; 

nv V)'X>K r .fl A.’ l * 
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SLEMMONS ASSOCIATES 
ARCHITECTS, P.A. 
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ASSOCIATES; 

OAVID A. HOUSES, A I, A 
CMEOOIIV 0. SIMS. A.I.A. 



September 26, 1980 
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Dahlstrom & Ferrell Construction Company, Inc. 
P. 0. Box 4561 
Topeka, Kansas 66604 

Re: Kaw Valley State Bank - North Solar 

Gentlemen: 


Please submit your proposal to provide additional work recomnended by the 
Government Project Engineer, Mr. Ron Toelle, with concurrence of our engi- 
neering consultant, Mr. W. E. Burgess, P.E. and described as follows: 

1. Provide new openings with louvers, grilles, filters, etc. conform- 
ing to Drawing SR-1, attached, to ventilate the ATM Room and Mechanical 
Equipment Room 200. Install a hinged type of soffit louver where indi- 
cated, with filter rack and permanent washable removable filters. 

2. Install air vent on cooling tower piping in close proximity to 
strainer as described in notes from Ron Toelle' s visit (attached). 


3. Install aquftstat to inhibit boiler operation when solar heated 
water is available, in accordance with notes from Ron Toelle 's visit 
(attached. 


Yours .truly. 




Robert S. Slenmons, AIA 


Enel. 


cc: 


Young's Inc. 

Mr, Glenn Swogger 
Mr. Bill Hagen 


RSS/pk 



Ron Toelle's notes on visitation to KAW VAUEY STATE BANK - WORTH 
Suggested System Improvements as discussed July 30, 1980. 

1. Venting at a high point. An air vent should be added to the cooling tower 
piping in close proximity to the strainer. An existing pressure gauge port 
for P5 located next to the cleanout strainer would serve very well. Upon 
cleaning the strainer, air could be immediately vented, thus averting a 
potential air lock in the chillers. 

2. An adjustable aquastat with a strap on bulb should be used in a control 
modification which would inhibit the boiler when solar tater is available 
to the chillers at X° (say 190°F). The exact set point can be adjusted for 
minimum fuel consumption while maintaining comfort. 

3. Modulating the input water temperature to the chiller for load balancing 
should be validated again by ARKLA. Excessive fuel useage would be expected 
if this is done with the boiler. Reducing the firing temperature to the 
ARKLA greatly reduces the COP of the unit. 

4. Assure that the boiler is never used to heat the solar storage tank. This 
reduces the efficiency of the solar collectors while creating excessive fuel 
bills. 


12 



13 






* 


APPENDIX A 

Manufacturers Literature 
ARKLA Absorption Chiller 


A-l 
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SPECIFICATIONS 

MODEL WF 3ft 


DESIGN DELIVERED CAPACITY, BtU/h ..... 

.. 36,000* 

DESIGN DELIVERED CAPACITY, Tons I.M.E. 

3.0* 

ENERGY REQUIREMENTS 


Design Hot Water Input, Btu/h 

... 50,000 

Design Hot Water Inlet Temperature, °F . . . 

195 

Design Hot Water Outlet Temperature, °F. . 

... 185.9 

Permissible Range of Inlet Temp 

170 to 205 

Design Hot Water Flow, gpm 

11,0 

Pressure Drop. Feet of Water, at 1 1 gpm. . . 

9.8 

Permissible Range of Flow, gpm 

... 5 to 22 

Pressure Drop, Feet of Water, at 22 gpm . . . 

..... 29.9 

Maximum Working Pressure, psig 

..... 100 

Unit Water Volume, Gallons, Approx 

...... 3,0 

Electrical Voltage, 60 Hz, 1 Phase. 

..... 115® 

Maximum Wattage Draw 

250 

CHILLED WATER DATA 


Design Inlet Temperature, °F 

...... 55 

Design Outlet Temperature, °F . 

45 

Design Flow, gpm 

7.2 

Pressure Drop, Feet of Water, at 7,2 gpm. . 

4.6 

Premissible Range of Flow, gpm 

... 4*o13 

Pressure Drop, Feet of Water, at 13 gpm . . . 

12.5 

Maximum Working Pressure, psig 

100 

Unit Water Volume, Gallons, Approx. ...... 

1.5 


CONDENSING WATER DATA 

Design Heat Rejection, Btu/h 80,000 

Design Inlet Temperature, °F v , 65 

Design Outlet Temperature, °F 99.3 

Permissible Range of Inlet Temp, 75 to 90 

Design Flow, gpm 12.0 

Pressure Drop. Feet of Water, at 12 gpm. ........ 9.6 

Permissible Range of Flow, gpm 9 to 25 

Pressure Drop, Feet of Water, at 25 gpm ........ 33.9 

Maximum Working Pressure, psig 100 

Unit Water Volume, Gallons, Approx 3.0 

FOR COOLING TOWER SELECTION 

Maximum Heat Rejection, Btu/h .......... 106,000 

Range, °F .... 14 to 17 

Minimum Permissible Sump Temperature, °F. . . . 75® 

SERVICE CONNECTIONS 

Hot Water Inlet and Outlet 1” FPT 

Chilled Water Inlet and Outlet 1" FPT 

Condensing Water Inlet and Outlet 1 " FPT 

PHYSICAL DATA, APPROXIMATES 

Operating Weight, Pounds . . , 675 * 

Shipping Weight, Pounds 680 5 

Crated Size, Inches 36W, 34D, 75H 


NOTES; 1 . Capacity at design conditions. For capacities at other conditions, see Page 4. 

2. Units equipped for operation on 230V-50Hz-1Ph available on special order. 

3. Thermostatic switch to control tower fan MUST be used. Set to "cut out" at 75°F. 

4. Includes circulating water weights. 

5. Units as shipped contain Lithium Bromide charge. 


DIMENSIONAL VIEWS 



MODEL WF 36 


Hal Water Flow 1 1 0 GPM 

Condensing Water Flow 12 0 GPM 

Chilled Walt* Flow 7 2 GPM 

Chilled Water Leaving Temperature 45° F 



ENERGY 


INLET C0NO 

oeuvi 

E*£D m 

REJECTED 

inlet 

OUTLET 

INPUT 


WATER 

CAPACITY 

HEAT 

***** 

***** 

BTU/H 



8TU/H 

TONS 

tTVJ/H 


tele 

16400 


804 F 

6700 

081 

XIX 

1T0»F 

197 4 
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88 ° F 

8400 

0.83 
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• 
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6 

• 
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1707 

23.800 


•0*f 

17,300 
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41. IX 
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171.1 

21.800 

86° F 

13. IX 
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• 
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• 

• 

*80* F 
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31.200 

28.800 

• 
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88° F 
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1.82 
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90° F 
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1 18 
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179 0 

36400 


80® F* 
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89.500 

»X'F 
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96.000 


88° F 

26.8X 
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81 SX 


1784 

80.800 


90° F 

19,300 
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1817 

46800 
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36800 

3 07 

32 ex 

190° F 

182 2 

42 900 


88° F 

31,300 

281 

747X 


183 2 

37.800 


80° F 

23.8X 

IX 

81 3X 


188 3 

631X 

80" F 

408X 

338 

93 7X 

195 ’F" 

185 9 

50.000 

85’F 

36 000 

3 00 

86 000 


186 9 

44,300 

90»F 

27.8X 

230 

71.9X 


1889 

88.800 


80° F 

41Z00 

348 

1X600 

tOO*F 

. \9V & 

96000 


W*F 

40.200 

3 36 

X.2X 


3 Ifld? 

«i nrq 


• 5*1 


• tUk 

•««rt 

SC.5CC 


1994 

63.800 
$ 80800 

' 

80“ F 

42,000 

T" 3 X 1 

1X.8X 
fife 1C2.8X 

80ft»F 

1808 


88°F 

42.0X 

3 50 

1 J 

184 8 



8CTF 

32.500 

2 71 
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“Unit alioe unstable m tin's*' aiuas "lighter .him lepresents conditions loi rated capacity 


MODEL WF 36 

Pressure Droos vs Water Flows 
For Pump Suing 



PRESSURE DROP. FEET OF WATER 

FLOW, GPM 

CHILLED WATER 

HOT WATER 

CONDENSING WATER 

4 

1 7 Mm 



6 

25 

2 8 Mm 


8 

34 

37 


7 

44 

47 


7t 

46 



8 

58 

59 


9 

68 

7 1 

5 6 Min 

10 

8 1 

84 

70 

11 

94 

9 8 

83 

12 

109 

11.3 

98 

13 

12.6 Mu 

128 

110 

14 


144 

125 

1 ? 


16 1 

14 2 

18 


17.8 

158 

22 


X 9 Max 

274 

X 



33 9 Max 
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CONDENSING WATER PIPING - AT UNIT 


Both Inlet and outlet condensing water connections are located on the right 
side near the rear. The Inlet connection Is the bottom pipe and Is a 1" FPT 
fitting. The outlet connection Is the top pipe and Is a 1" FPT fitting. 

Any vertical piping to these connections should be far enough away from the 
panel to permit easy removal of this panel If necessary. 

Certain fittings should be Installed in the condensing water piping as shown 
in Figure below, for the reasons mentioned below. 

a. A 1/4" pet cock should be installed In the inlet end outlet 
connection next to the unit. These are needed to take pressures 
whan adjusting the water flow. 

b. A union and an isolating valve (Gate valve) should be installed 
'in each line so the piping can be disconnected from the unit without 
making It necessary to drain the water t from the rest of the system. 

c. A flow regulating valve (plug cock) should be located In the water '"***. 
line leaving the unit and down stream of the isolating valve for 

the purpose of balancing and regulating condensing water flow, 

d. "Blow down" valves should be installed at end of dirt legs to make 
it convenient for draining off sediment or draining the unit. If 
necessary. 

One of the six thermometer well fittings shipped (in a carton behind the front 
panel) with each unit is to bo installed in each the inlet and outlet condensing 
water lines. For the most accurate temperature readings, these should be located 
ns close to the unit as possible. They must be installed in horizontal lines with 
the well part of the fittings in the vertical up position. 


MODELS 
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WF-36 
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{DATE: Nov.. 1976 

1 ROOELS 
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HOT WATER PIPING 

The WF-36 roquiros a hot water supply of 11 G.P.M. at 170°F to 195°F. Tho 
unit produces 36,000 BTU's of cooling at 195°F hot water and 8^>F condensing 
water. 


WF-36 


Only clean, hot water, free from oil and other foreign materials should be 
used. . If any other hot liquid or mixture is going to be used, check with 
Arkla Industries Inc. P.0. Box 534, Evansville, Indiana 47704, for particulars. 
All hot water piping, including return piping should be installed in accord- 
ance with good hot water piping practice (See 1 1 1-20-1). 

See Figure on lll-52-4(B), for the proper hot water piping connections to the 
unit. 

Any vertical piping to these connections should be far enough away from the 
panel to permit easy removal of this panel if necessary. 

Certain fittings should be installed in the hot water piping as shown in 
Figure on 1 11-52-4(8) for the reasons mentioned below. 


a. A 1/4" pet cock should be installed in the inlet and outlet 

connection next to the unit. These are needed to take pressures 
when adjusting the water flow. 


b. A union and an isolating valve (Gate valve) should be installed in 
each line so the piping can be disconnected from the unit without 
making it necessary to drain the water from the rest of the system. 

c. A flow regulating valve (plug cock) should be localed in the water 
line leaving the unit and down stream of the isolating valve for 
the purpose of balancing and regulating hot water flow. 

d. "Blow down" valves should be installed at end of dirt legs to make 
it convenient for draining off sediment or draining the unit, if 
necessary. 

One of the six thermometer well fittings shipped (in a carton behind the front 
panel) with each unit is to be installed in each Ihe inlet and outlet hot 
water lines. For the most accurate temperature readings, these should be 
located a.s close to the unit as possible. They must be installed in horizontal 
lines with the well part of the fittings in the verlical up position. 

The hot water supply and return lines should be insulated at least up to the 
point of connection on the unit to reduce heat loss and to avoid injury to 
personne I . 

Low water flow will reduce effective cooling and waste energy. It is recommended 
that a flow switch be a part of the control system to cut off the unit at a 
minimum flow rate of 5 G.P.M. 


REV: Apr., 1977 


ARKLA INDUSTRIES INC. E.O. SOX IM EVANSVILLE. INOIANA e/MK 


It Is recommended that soma typa of minimum and maximum Input control system be 
Installed, This must be field fabricated and Installed. Minimum input Is I70°F 1 

hot water. Maximum input is 205°F hot water. Water temperatures below 170°F 
produce no effective coojing and wastes energy. At water temperatures above 
205°F the unit again wastes energy. 
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DATE: Nov., 1976 
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ELECTRICAL CONNECT (Of'. - TO UNIT 


Thu Arkla Soiairo unit Is wirod lor operution on 115 v:lt», I phase, 60 
ycle current. 

no unit control box contains a 115/24 volt, 50 VA ti ons former to supply low 
✓ullage current to the control system. 

fhn main switches, disconnect switches, fuse holders and fuses are not 
furnished by Arkla. The fusod disconnect should be installed within sight 
of and not more than 50 feet from the unit. 


WF-J6 


The recommended line voltage wiring to the unit can ho found on I I 1-60-2. 
0 ROUND I NC 


It type UF underground cable is used, tho unit should he grounded by running 
wiring from an approved electrical ground to a convenient point on the 
unit's frame. Grounding wire should bo attached to the tram© in a manner 
approved by national and/or local Eloctrical Codes. If conduit is used, it 
will serve as «n adequate ground, providing that the conduit is connected to 
the building's electrical grounding system. 



Time delay rose is / u 


Rvirr 


FUSED DISCONNECT 
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LLECTR ICAl WIRING - 10W VOlTAGC TO CONTROL SYSTEM 


’DATE: Nov., IV76 


The Arkla Sola ire unit is wired such as to provido 24 VAC to external relays 
to control the various pumps and air handler (s) In tno heating and air 
conditioning system. The relays solected should not oxceod .4 amp. draw 
maximum. Wiring from the unit to the relays stiould he a minimum of 18 gauge. J 


WF-36 


WF-36 CONTROL UOX 


T T T t 11 ' 2* vac 

TO ft; I 4 MA 

THERMOSTAT 24 VAC | | TO A_C. 

.4 AMPS MAX. I I cni'Rrr 
TO HEATING I l cOnVSolS 
CONTROLS* if 


2 4 VAC I 2 4 VAC 

LEiOC Li A V • A A LiOO L , 


4 AMPS MAX. t .4 AMPS MAX. 
TO AC. , ’TO CH’LLED 
HEAT « | WATER 


PUMP 

jj j CONTROLS 


2 4 VAC 

.4 AMPS MAX. 
TO BLOWER 
RELAY 


24 VAC 
.4 AMPS MAX. 
TO COOLING 
TOWER 
CONTROLS 




AWKl A INDUSTNIfS INC 


P 0 Ho» 534 


( v «nsviHe, Indiana 4//U4 


C l ECfN ICAL HIKING - UNIT TO TKtRMOSTAT 


I DATT : N«v. t 197f 
' MODUS 


Tho wiring < rom the unit to the .hormustat carries ? 4 volt c *ront . Tho 
wires should be a minimum of 18 gauge. Color ^oded cables carrying the 
necessary numbor ot wires should be used. 


WF-56 




APPENDIX B 

Manufacturers Literature 
Honeywell Inc., Controls 


B-l 


ENGINEERING DATA FOR 


Job Name 

haw \la 1 ley ii t at a Bank R T nr.t 

Architect 

Onhrrt !i. Slrinmumt 

Enaineer 

Buruuaa EnBinecjina 

Contractor.. 

Young's Inc. 


SUBMITTED BY HONEVWELL INC. 

6401 C. 50 Highway 

Kar \ t y , Miss ouri 64133 

For information leflardmg this |ob contact; 

Clay Slak 

Refer to job number 

931-77060 


Honeywell 

The Automation Company 


ii mi in * n 


n-2 


Honeywell 


Refrigeration Dryer 
for Compressed Air 

MODEL NUMBER HKNB0I0B 0 HKNI010C I 


General 

The HKNKOIOB and HKNHOIOC 
Compressed Ah Driers arc used to con 
Hum an supply systems lot pneumatic 
coatrak. The HKN80I0B and 
HkNKOKX' cool the control an and 
condense and remove oil, water vapoi 
and other contaminants from the con- 
trol air system 

The cotulensed oil and water vapor 
are separated from the air stream and 
ejected through a dram. The discharged 
air is tillered, then regulated to a pres 
sure suitable for control devices. The 
MOMOtOB with t hr PP902A o 4a 
signed for use in a single pressure 
system while the HkNKOKX' uses the 
l , l* l >()’B and is designed for use in a 
two pressure system requiring two 
independent, regulated ait pressure 

setting*.. 



Both IIKNHOIOB and IlkNXOHX 
include a bypass valve for easy servicing 


and signal lights which advise of oper 
atmg status. 


• Bypass valve for easy servicing 

• Power-on status light 

• High temperature alarm light 

• Automatic drain 

• Integral adjustable pressure regu- 
lator. 


• Suhmicton final filter in clcai 
plastic housing with replacement 
element. 

• Inlet and outlet pressuie gauges 
for pressuie regulator. 

• Separately adjustable safety jues 
sure relief valve. 

• Simple single anchor mounting. 


I lie IIKN80I0B and IlkNSOHX’ 
Kcfrigeration Type Air Driers contain 
a hermetically sealed, noncycluig unit. 
They have a hot gas bypass control for 
maintaining continuous operation and 
constant dew-point control. The heal 
exchanger is copper “tube-in-tube" 
coiled and potted in insulating foam. 


Specifications 


AIR CAPACITY 

3 setm with 100 F (38 C) saturated air 
inlet (hmitad by filter capacity). 

OUTLET DEWPOINT 

♦IS F MS Clat 18 psi (124 kPe) mam 
pr assure I based on 70 to 90 psi (483 to 
621 kPe) compressor rangel . 


AMBIENT TEMPI RATURE 

35 to 110 F (2 to 43 0 

MAXIMUM WOHKING PRESSURE 
150 psi (1035 kPe) 

REFRIGERATION COMPRESSOR 


VOLTAGE RATING 

1 1Sv. 60 Hr, single phase 


SHIPPING WEIGHT 


65 lbs (29 kg) 


MOUNTING 

•’.ell mounled or (loot mounted 


77 9856 

t ommti. .«! D»y 








~ NPT AIR 

CONNECTION 

(ON HKN80I0C ONLY ) 


1 PRESSURE 
REDUCING 
VALVE 

FILTER 


POWER ON (GREEN) 
HIGH TEMP (RED) 


AIR DISCHARGE 
(10) OD TUBE FITTING 


AIR INLET 

^-(10)00 TUBE FITTING 


FIG. V APPROXIMATE DIMENSIONS IN INCHES (MILLIMETERS) 


passes through a pressure regulator. 
Discharged air is dried, cleaned and 
regulated to control device require- 
ments. 


Air is cooled in heat exchanger. 
Separator traps moisture, oil and 
larger contamination particles and 


ejects them through an automatic 
drain. Submicron Filter combines oil 
and micron si/.c particles. The air then 


VALVE 


SEPARATOR /DRAIN 
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II 

MAIN 

TENANCE 

L480B and L480G 

n 

NONtVWf U 

AND 

REPAIR 

TEMPERATURE CONTROLLERS 


INTRODUCTION 

These instruction* cover general maintenance, 
disassembly amt re|>atr for the L4H0B and L480G 
Temperature Controller*. A complete |iarl* list and 
exploded view di awing* are included to facilitate re- 
pair. The par t s and aaaemMtea arc identillcd com- 
pletely part number and description. For ordt ring 
Information, see the note following Fig. 3. 

NOTE- Price* mav In* obtained from ..ur local branch 
office. Price* and availability are *ub|eet to 
change without notice. 

No special tools are required to maintain this 
device. 


MAINTENANCE 

INSPECTION ANIl CLEANING 

The cover of the temperature controller must Is* in 
place at all times to protect Internal components from 
dust, dirt and physical damage Alter Initial installa- 
tion, the only maintenance necessary Is occasional 
inspection and cleaning. 

CAUTION: Ik* sure to disconnect tlie |»>wei source 
before removing the controller cover to 
work on the Internal lomimnents. 

1. Remove the cover of the controller and inspect 
for any Intermit or external dan* n- 

2. Remove accumulated di ' .* last liy using a 

soft brush or air host*. 

3. If Internal Inspect ion revc a l*.mv damaged parts, 
remove tho controller and disassemble 
CAUTION: Use special care when using solvents 

Avoid prolonged tiiNilaUi.n and/or contact 
with the skin Careless handling can re- 
sult In permanent damage to the respira- 
tory system and skin tissue. 

4. Clean disassembled parts tn the solvent !lsti*d 
tn Table 1. Order replacement parts from the ex- 
ploded view drawings and parts list in tuts form. 

5. Reassemble the controller, coa.ing all pivot 
points and screw threads with the lubricant listed in 
Table 1. 


Table 1. 


MATERIAL 

APPLICATION 

Inhibited 1,1,1-Trl- 
chloroethane such as 
Chlorothene or Vy- 
thene 

Obtain locally— use to soften 
grease and dirt which cannot 
tie easily removed. 

Lubricant — M ultt- 
P u r pose Grease 
(Honeywell part num- 
ber 802771-4o/.. tube 

Obtamlrom Honeywell branch 
office — lubricate screw 
threads to prevent rust and 
corrosion. 




OPt- HA 1IONAI. CHI CK 

After i >ut. ne maintenance, return Mie s\ sir . m 
normal i|H ration. Place an accurate therm. mietei 
next to il.r sensing element, or provide other *i <-s- 
■..II \ o..iu. to measure the trmp< rature of l)n .in- 
t rolled medium. When a slatib temperature r. 
re . h le d. elieek the controller opera) on as follows 

t-.u i.ii. . L4HHHI09H and MHOIlllOti Controllers. 

lit < • , ..a roners are designed loi Iree/e - up pro- 
ieefio.1 a, si .ici* calibrated to the break of It W switch 
contacts at the lowest temperature sensed l>y any one 
fool porltonof the 20 tool temperature sensing element 

Turn tin adjustment knot* to the lowest setting. 
Slowly turn Hie adjustment knob toward the high scale 
setting This will simulate a temperature fall at the 
sensing element Tin* It-W switch contacts will break 
at the iixfiealed thermometer temperature and the 
cooling equipment will stop. The scale reading should 
corres|X)iid tothe measured temperature, unless air- 
flow slratlllcallon eausea some portion of the element 
lo respond I * a lower temperature (See Fig. 1). 

For other I 48011 Controller*. 

Turn the adjustment knob to the lowest setting 
Slowly turn ihe adjustment knob toward the high scale 
setting. This will simulate a temperature fall (call 
for heal) at the sensing element. The It- It contacts 
wilt nuke and the heating equipment will stait. Note 
the scale setting at tins |»iint. It should correspond 
to the the: ...under reading at the sensing element. 

Re .-let the controller to a normal setpoint and allow 
Hie system to settle out. Then turn lb. adjustment 
knot) lo tin- highest setting. Slowly ... i. tin adjust- 
ment knob toward the lowest setting. This v til simu- 
late a temperature rise (call for cooling) at the sensing 
element The R-B contacts will break Note the 
scale selling at this point. It should correspond lo 
the therm .meter's reading plus the set ddferenttal 
ol the controller (See Fig 1) 
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tlMPfUATlMt ran. 


• Hull \ 

• *Mt**3 / 


ttuetnaTuat mu 
♦ 


34 7*0*7 


• MMt \ 
MUI ) 


♦- K»W 


Fig. 1 — Typical Operation 


NOTK: The 1.4 HOC. ta a manual unit controller and 
muat tie reaet each time the equipment atopa. 


PARTS LIST* 


U4M screw »#r 

329371* COVI N ASM Mill V- C*rr Itg 21 
(Fur I.4S0G m,«1rla) 
aflllM COVIN INSERT- 
(Enr I 4*011) 

32*1*1 COVEN 
-(E.ir 14*011) 



I* 3*S COVEH INS! 

(For 1.4*00 


1 1 *00 1A MONOGRAM — (Eor t.4*0H) 



IS023«A<. HCNKW-44 40al U* -III hd (2) 


IENT Sj 

hh: 

* .1 Lwvn mnaviBi 

r UsMICI SWITCH- (For 
I L4M0G ntudrla) 

V>. 


32*74 INSl'lATOR (2) 

AM 111(7 MMH II (I 

l 4*01* mndrla) 


32*03 NIB. Dial 


32**3 W' ASKER, Fruih n 
32*1) WASHER 


?t32M4C 

lltADE ASSEMBLY -< 

32M4 

BLADE 

7055 

RIVET (2) 

31*00 

HI ADI 

« Mjvtnii 

BLADE ASSEMBLY 

.»! 

BIADE 

10 3307 

NUT. Adjuailng 

100443 

BALL 

• *12*941) 

BIADE ASSEMBLY — 

• 299 ? 

Ml ADI 

32MM4 

IllADt 

^056 

RIVET 12) 

JI400 

BLADE 

t ' 3299111 

B1ADI ASSEMBLY 

32991 

BLADE 

103307 

NUT. Adjuailng 

100643 

BALL 

1 132UMA 

It LA >E ASSEMBLY- 

32992 

BLADE 

70al 

IUVET 12) 

I29M 

ItlADE 

HiH.64 

SCREW 

SIHO 

SPRING 

3 moo 

BLADE 

1 0100 

W ASHFR 

t« 32991 13 

BIADE ASSEMBLY 

32991 

BLADE 

103307 

NUT. Adjuailng 

I00M3 

BALL 


33**11 BRACKET. 

Mounting 

34447 BLADE — (Fur *11 
L4S0B modrla 
ri.rpl BIO** «nd B1I06) 

2100* RIVET- (For *11 

L4*0I« modrla rtr.pl 
IM0M and MHO*) 

32*00 SPACER (2) 
32*** CASE 
7037 RIVFT (2) 


34*33 PLATE 


32»o* pun:. 

Cover 
2100* RIVET (2) 

1*0* 03 BA SCREW 
— #3 40*1-V» - 
rd ltd 

t«0«»3D SCREW 
-•3 40»H -rd hd (31 


32*02 WASHER 

33M7 CAM 


I *0*03 BA SCREW-a3 40»l l2"-rd hd 
ACCESSORIES 


13**53 ENVELOPE ASSEMBLY — 

(ft t 14*0111130 and BU4«) 
15**5 ENVELOPE 
23*7* TUBE. Clip (2) 

4734 SCREW. Sirrt Mrlal H0v»4 
-rd htl (2) 


(Standard pari* (aani, washrra. tltetrlral rompttmM*. »lc laWould o* oMainrd locally *l»n pnaatblr Com- 
p.nrnl talura air a ijrct to change without nolle* Alway* u*r aaari rrplairm.nl par)* when malting repair a 
(tlWrauar Ihr component pan* ot thta UirmMi arr atakrdor raguiie a apecial aaaembly prnceaa, ll la reenm. 
mended lhal a complete replacement aaarmbly b* ordrrrd 


Fig. 2— L480B and L460C Temperature Controllers. 



Paris List (or Fig 2 


KEY 

PART NO. 

DESCRIPTION 

MODELS 

L480H 

1.480C 

1 

3288911 

DIAL— (SOP F to -10"F1 

1007 





I0IS 


1 

32889C 

DIAL— (- 10° F to ♦ 20° F) 

1023 





1031 


1 

32889E 

DIAL— (• 30°F to .70°F) 

1 1 14 





11?: 





1 1 30 





1148 


t 

32889F 

DIAL— (*65°F to * 95" F) 

1171 





1189 





1197 


1 

328890 

DIAL- -(0°F to .SO'Y) 

1049 





1056 





10' 4 





120S 


1 

328891. 

DIAL— (.30"F to »60 *’f) 

1098 

1002 

1 

328890 

DIAI (- I5°C to 0°C) 

1072 





1080 


1 

32889K 

DIAL — (0°C to *20°C ) 

11SS 





1163 


1 

32R89M 

DIAL— (0°C to • 15°C) 

1106 

1010 

2 

32199ACKA 

tt ELEMENT ASSEMBLY — (-50° to -I0°F) 5’ long, Remote Bull> Type 

1007 


2 

32199DCKA 

t» ELEMENT ASSEMBLY— (-50° to -10°n20' long. Remote Bulb TJrp* 

1015 


2 

32199ACPB 

tt ELEMENT ASSEMBLY -(-20° to .20 ”f) 5' long. Hr mot* Bulb Type 

1023 


2 

32I99DCPD 

tt ELEMENT ASSEMBLY- (-20° Io«20‘’f) 20' long. Remote Bulb Type 

1031 


2 

32199ACMF 

tt ELEMENT ASSEMBLY— (0° to .50‘Y) S' long. Remote Bulb Type 

1049 




— (-17° to «10"C) S' long, Remote Bulb Type 

1072 


2 

32199DCMF 

tt ELEMENT ASSEMBLY — (0° to .50°F) 20' long. Remote Bulb Tyne 

1056 




— (-17° to*10°C)20' long. Remote Bulb Type 

1080 


2 

32199FCMF 

tt ELEMENT ASSEMBLY— <0° to ♦50°F) 30' long. Remote Bulb Type 

1064 


2 

321 99NCSD 

tt ELEMENT ASSEMBLY— (-30° to ♦70°F1 S' long. Remote Bulb Type 

1130 


2 

32199SCSD 

tt ELEMENT ASSEMBLY- (. 30° to .7 o"f) 20' long. Remote Bulb Type 

1148 


2 

32199ACBE 

tt ELEMENT ASSEMBLY— (» 65° to ♦ SS'V) 5* long. Remote Bulb Type 

1171 


2 

32199DCBE 

tt ELEMENT ASSEMBLY— (-65° to ♦ 95° F) 20’ long, Remote Bulb Type 

1189 


2 

32199FCBE 

tt ELEMENT ASSEMBLY— (*65° to »9S 0 F) 5' long. Remote Bulb Type 

1197 


2 

321 99ACSD 

tt ELEMENT ASSEMBLY— (♦ 30° to ♦70°K) S' long. Remote Bulb Typo 

1114 




— (0*' to «20°C) 5 ; long, Remote Bulb Type 

11SS 


2 

32199DCSD 

tt ELEMENT ASSEMBLY— (0° to *20°C) 20' long, Remote Bulb Type 

1163 


2 

32199DCSD 

tt ELEMENT ASSEMBLY— (*30° to *70°F)20' long. Remote Bulb Type 

1122 


2 

32199DCSD 

tt ELEMENT ASSEMBLY— (*30° to ♦ 60°F) 20' IS” OD Csptllarv Type 

1098 

1002 



— (0" to ♦ 1 5°C) 20' 1/8“ OD Capillary Type 

1106 

1010 
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uiWtiuif th# component purls <if this ssssmbly require •pctlal 
• Mir n-bly processes. It Is recommended that s complete replace 
men! assembly be ordered 


Fig. 3— 32937C Cover Assembly. 


*0701 STREW -IS Self Isppii* (S)-(Por 1.4*0). iwSrl>| 



t '\ Included In 407IIKR Envelope Assembly only 

'Standard parts (strews, waahers, electrical components, »lc ) 
should In* obtained locally whsn possible Component vslurs 
sr# subject to rhan(r without notice Alwsys use enact replace- 
ment parts when making repairs 

rig 4-4074FF and 4074BKH Envelope Assembly. 


NOTE: Please order by Part No. and Description. Also, give the complete Order Specification 
number of the Temperature Controller. The number Is stamped Inside the cover. In 
some cases It may be necessary to return the entire device to our factory for complete 
repair and reconditioning. Order from Honeywell, Golden Valley Plant, 1885 Douglas 
Drive North, Minneapolis, Minnesota 55422 (In Canada Honeywell Controls Limited, 
Vanderhoof Avenue, Leaside, Toronto 17, Ontario). Prices may be obtained from our 
local branch. 


I 


Mechanical devices must be serviced periodically if they are expected to give continued satis- 
factory per/or mance , and { onlrots are not an exception. Hon accurate and how troublefree your 
control system will be in the years to come depends largely on the maintenance given it. For 
best results, all devices in your system should be serviced at one time. 

Time and trouble can be saved by arranging with Honeywell for a maintenance agreement which 
will guarantee expert, economical care, and insure maximum life and efficiency from your 
system. . 


• HONEYWELL • Minneapolis. Minnesota 55408 • Toronto 17, Ontario 
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Honeywell 

AQUASTAT CONTROLLERS ARE IMMER 
SION TYPE DEVICES FOR LIMITING OR 
REGULATING THE TEMPERATURE OF 
LIQUIDS IN BOILERS, STORAGE TANKS, 
AND OTHER APPLICATIONS WHERE TEM 
PERATURE CONTROL OF LiQUIDS IS 
REQUIRED AS THE TEMPERATURE OF 
THE CONTROLLEDMEDIUM RISES TO THE 
SET POINT, EXPANSION OF THE FLUID 
IN THE SENSING ELEMENT OPERATES 
THE INTERNAL SWITCH OR SWITCHES 

□ The L4006, 7, and 8 provide spat switching 
for high or low limit control of a burner. 

□ The L4006G model has two spst switches 
that make and break in sequence to provide 
boiler sequencing. 

□ The L6006 and 8 provide spdt switching 
for low limit and circulator control. 

□ Models which break contact on a tempera 
ture rise to the set point are calibrated for high 
limit use. They are also suitable for low limit 
control if a separate high limit control is used. 

□ Ambient compensated models are available 
to prevent control-point shift caused by 
temperature fluctuation at the case. 

□ Visible control point scale and external 
adjustment screw permit easy setting. 

□ Models are available for either horizontal 
or vertical insertion of the sensing element. 
The sensing element may be directly immersed 
or placed in an immersion well. 

□ Remote bulb models are available if the 
controller must be mounted at a location away 
from the sensing element. 

□ Remote bulb models may also be used to 
sense air temperature in ducts and in outside 
air sensing application; 

□ Totally enclosed Micro Switch snap-actino 
switches are used in all models. 

S.K. 

775 



AQUASTAT 

CONTROLLERS 
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IN8KHTION 


horizontal 


circulator 


horizontal 
or vertical 


vertical 


remote 


L4008B-* 


40 to 180 
100 to 240 


2 or 5 fixed or 
ft to 30 adj . 


horizontal 


breaka 


M006A 


L4006B 

L4006C 


high or low 
limit 


ft fixed or 
ft to 30 ad) . 


niakea 

breaka 

breaka 


I.400flKb 


breaka 

two 

awitchea 


L4006G 


breaka 

makes 


100 to 240 


circulator 


high or low 
limit 


circulator 


remote 

bull) 


breaka 


Tradeline modela which in- 
clude well and tube of heat 
conductive compound. Plas- 
tic shield for covering well 
In water heater applications. 
3/4 In. N PT brass spud. 
Centigrade scale markings. 
Factory set stops at 160 F, 
189 F. 190 F, 200 F, or 
220 F. Dial marked WARM, 
NORMAL, HOT. Insulation 
depths of 1-12, 3, or ft 

inches. 

3 Inch insulation depth. «/4 
inch NPT brass spud 

10 in. element. Factory 
act atop at 205 F. 

3/4 In. NPT brass spud. T 
i. insulation depth. 


Centigrade scale markings. 


high or low 


vertical 


110 to 290 


I SWITCHING 

ON TEMP. AVAILABLE OPTIONS 


100 to 240 


8 ft. 6 In. capillary. 


sequencing 


100 to 240 » 


ft fixed 
interstage 
3-10 F adl. 

2 or ft fixed, 

} (n 

ft fixed or 
5 1 “ ' 


makes 


2 or 5 fixed 


40 to 180 


remote 

bulb 


breaks 


7 ft. 6 in., 20 ft.capillary or 
fast response element. 
External ad), knob. lftO va 
rating at 120, 240v ac. 

High limit stamped on case 

m ala It h k, 


. . I Wl a VSIMUWS VIVHIVISM 

,.„. ara an,b ‘® nt 0 to 70 .... remote External ad), knob. 150 va 

L4008C? compensated or 2 or 5 fixed bulb breaks rating at 120, 240v ac. 

high limit 40 to 180 High limit stamped on case 

« sc ale lock. 

14008 modtlt continued on 3 

“Copper well or fitting is supplied with all models except remote bulb type. When ordering, specify boiler tapping 
size (i/2 or 3/4 inch) and Insulation depth. 

bManual reset (trip-free) — Switchbreaka circuit and locks out when controlled medium reaches set point. Con- 
trolled temperature must drop 20 degrees below set point before contacts can be manually reset. 


L4007A 

L4007B 


40 to 180 
or 

100 lo 240 


ft ft. 6 in. , 8 ft. 6 in. or 10 ft. 
remote capillary. Factory 
set scale stop at 12C or 
200 F. External adjusting 
knob. Centigrade scale 

lntts. 


L4008A* 


2 or 
5 fixed, 

5 to 30 ad). 


ORDERING INFORMATION 


ORDERINO Risen TO THi T II ADELINE CATALOG OR PRICE SHEET FOR COMPLETE ORDERING SPECIFICS 


IPBCIPV — 

ft. MOOEL NUMMR. 

*. OPERATING RANGE. 

1 DIFFERENTIAL . ADJUSTABLE. NON ADJUSTABLE. 

OR SSAMUAL REMIT. 

4 . CAPILLARY LENGTH. 

TAPPING AND INSULATION DEPTH 


ORDER FROM- 

1. YOUR USUAL SOURCE. OR 

2. HONEYWELL 

1SSS DOUGLAS DRIVE. NORTH 
MINNEAPOLIS. MINNESOTA B6422 
(IN CANADA - HONEYWELL CONTROLS L BUTTED 
740 ELLESMERE ROAD 
SCARBOROUGH. ONTARIO) . 
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1 


1 


MIDSCALE 

APPLICATION RANGE (F) DIFFERENTIAL INSERTION* ON TEMP, 


ambient 0 to 70 

L400SD* I compensated or 2 or 5 fixed 

circulator 40 to 180 


remote 

bulb 


L4008E* b | high limit 




manual 

reset 


008J* high ' mil 100 to 240 5 fixed 


circulator 40 to 180 5 fixed 



AVAILABLE OPTIONS 


Centigrade scale markings. 
Hot tinned 8 ft. capillary. 
Electrical rating: 2.3 amp 
at 120-240V ac, full load. 
Fast response, 10 ft. ar- 
mored capillary with 3 ft. 
bulb. External adjustment 
knob. Factory set scale 
stops at 120, 220, or 250 F. 
Plastic shield for covering 
well In water heater 
aiwlications. 


Factory set scale stop at 
250 F. 8 ft. 6 In. capillary. 


All models less case and 
cover. 18 In. capillary and 
1/2 In. well assy. Factory 


T17T» rlTTT'# K'l j 


All models less cover 


MODEL I APPLICATION RANGE (F) 


MIDSCALE 


imilUHilt'ilflVIll 


circulator 

L800AA* I * nd * ow 
limit or 

high limit 


circulator 

L6008A*| and low limit 
cooling 


L8008C* I ‘^ al ,uel 

i c *, angeover 


L8008E* I amblent 

compensated 


100 to 240 

or 5 fixed or 

110 to 200 5to30adJ. 



100 to 240 


5 fixed or 
5 to 30 adj. 


100 to 240 5 fixed or 

-30 to 70 5 or 30 adj. 


0 to 70 
40 to 180 


2 or 5 fixed 


40 to 180 5 fixed 


INSERTION* | AVAILABLE OPTIONS 


Tradeline model which Includes 
well adapter and tube of heat con 
horizontal duettv# compound. 3/4 In. NPT 
brass spud. 3 In. Insulation 
depth. Horizontal or vertical 
mount available on same models. 


horizontal I ,n ‘ bra ** bu,b compression 
| fitting. 


| Tradeline model with 5 ft. rap 
remote I Illary. Range of -30 to 70 F. 
bulb | Centigrade scale markings. With 


| Tradeline model. 150 va switch 
remote I .ting. Centigrade scale 
bulb. markings. 7 ft. 6 in. armored 

May be capillary. External adjustment 

duct mounted, knob. Lock type cover. 20 ft. 


remote 

bulb 




All models less enclosure. Front 


mounted 


■Copper well or fitting is supplied with all models except remote bulb type. When ordering, specify boiler tapping 
size (1/2 cr 3/4 inch) and insulation depth. 

b Manual reset (trip-free)— Switch breaks circuit and locks out when controlled medium reaches set point. Con- 
trolled temperature must drop 20 degrees below set point before contacts can be manually reset. 


NOTE: The following specifications are standard. Variances, available as options, are noted In the preceding 
table. 


ELECTRICAL RATING (AMPS): 
Models with 2 F fixed differential— 


rjTflijF.j.i.i 

gan wsiiwgg; 


Models with 5 F differential — 



r 'A : « {‘I; 


INDUCTIVE CURRENT 



at 1 4 to 12v dc 


2104-1 
















































































PRESSURE RATING: 

Capillary bulb (direct immersion) — 200 psl. 
Immersion well— 2S5 psl. 

SENSING BULB MATERIAL: Copper. 

SENSING BULB PULL: Liquid. Toluene or Silicone. 

CAPILLARY LENGTH (Includlnc bulb): Remote bulb 
models — SO Inches. 

SENSING BULB DIMEN 8 ON 8 (Inches): 2-7/8 loo*, 
S/I diameter. 

INSERTION DEPTH: 3-3/1 inches. 

INSULATION: Brass. 1-1/S or 3 Inches. Specify 
when order! ng . 

PROVISION FOR WIRING: Screw terminals. 

MOUNTING: HorUcntai and vertical models mount 
directly to an Immersion well Installed in a boiler 
fittlns. Remote bulb models have 3 mounting boles 
rear of case for screw mounting to a vertical 
surface. 

FINISH: Gray. 

INSTALLATION DIMEN 8 ON 8 : See Figs. 1 and 3. 

IMMERSION WELL DIMENSONS: See Fig. 3. 

BOILER FITTING AND BULB DIMENSIONS: See 
Fig. 4. 


ACCESSORIES 

Weatherproof enclosure— Q6 IS. 

Immersion wells— 

Copper, 1/1 NPT, 1 1 1 Inch Insulation- Part 
No. 11I37IA. 

Copper, 1/3 NPT, 3 Inch Insulation— Part No. 
13I371L. 

Carper, 3/4 NPT, 1-1/3 Inch Insulation— Part 
Na 121371a 

Capper, 3/4 NPT, 3 Inch Insulation— Part Na 
12I37IM 

Copper, 3/4 NPT, 1-1/2 Inch Insulation, plastic 
sleeve— Part Na 13I31K. 

Copper, 3/4 NPT, f Inch Insulation, plastic 
sleeve — Part No. I21371N. 

Stainless steel, 1/3 NPT, 1-1/3 Inch Insulation 
-Part Na 121371E. 

Stainless steel, 3/4 NPT, 1-1/3 Inch Insulation 
-Part No. all 37 1 F. 

Bulb Compression Fittings (see Fig. 6) — 

Brass, 1 '2 NPT plug. 1-1/2 Inch insulation— 
r ri no. i044sea 

Brass. 3/4 NPT pli«. 1-1/3 Inch Insulation- 
Part Na 104486C. 

Capillary Compression Fittings (see Fig. 7) — 

Copper , 1/2 NPT plug. 1-1/3 Inch Insulation- 
Part No. 104484C. 

Copper, 3/4 NPT plug. 1-1/3 Inch Insulation- 
Part Na 104484 B. 
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FIG 2- INSTALLATION OIMiNSIONS FOR REMOTE BULB 
MOOELS OTHER DIMENSIONS SAME AS FIG. 1. 


FIG 1-INSTALLATION DIMENSIONS 




FIG 3-IMMERSION WELL DIMENSIONS FOR ALL MOOFL8 
EXCLPT L400SC. L4007D. AND LS006B 


FIG 4- BOILER FITTING AND BULB DIMENSIONSFOR L4006C. 
L4007D, AND L 00066. 









The manufacturer uaually provides a tapping for 
Insertion of the contioller'a sensing element. This 
tapping la located at a point where typical water tem- 
perature can be measured. Depending on model, the 
element Is Inserted In an Immersion well, through 
a boiler fitting, or directly Immersed. 

Installation should be mado by a qualified serviceman. 
Follow the instructions furnished by the system man- 
ufacturer, If available. Otherwise, refer to appropriate 
procedure llstsd below. 

■IMPORTANT 

Controller may be used with or without Immersion 
well. Well, If used, must fit sensing bulb snugly 
for good thermal response. Insert bulb until It 
rests against bottom of well, then hold It there 
while tightening the tubing clamp. 


MOUNTINO RIMOTf BUIS MODUS 

The remote temperature -sensing bulb can either 
be installed In an Immersion well (Fig. 5) that ex- 
tends Into the boiler or tank, or It can be directly 
Immersed In the liquid. For Installations not using a 
well, secure the remote bulb with a bulb compression 
fitting (Fig. <), or capillary compression fitting 
(Fig. 7). 

Well, bulb compression fitting or capillary com- 
pression fitting must bt ordered separately. Sizes 
available 1^2 In. . S '4 In. MPT spud. Well, If used, 
must fit sensing bulb snugly for good thermal re- 
sponse. Insert bulb until it rests against bottom of 
wel\ then hold It there white tightening the tubing 
clamp. (See Fig. 5. ) 

The boiler manufacturer generally provides a 
tapping for the Insertion of the Aquastat controller's 
sensing element. This tapping should be located at a 
point where typical water temperature can be mea- 
sured. The bulb or protecting Immersion well must 
never he located close to a hot or cold water Inlet or 
a steam coll. 

If the system Is filled, drain system to a point be- 
low the boiler tapping, or wherever the sensing bulb 
I r to be Installed. 

The bulb can also be Installed In the supply line of 
an Indirect water heater, in the direct water heater 
Itself, or In the feed riser, about 6 In. above the 
boiler. If the riser 1s valved, the bulb can be In- 
stalled between the boiler and the valve. 

NOTE: Avoid making sharp bends or kinks In the 

capillary. Bends should be no sharper than 1 Inch 

radius. 

After Installing, carefully coll excess capillary at 
the bottom of the controller case. 


IMMHSION Witt MOUNTINO 

1. Screw the well Into the boiler, tank, or pipe 
tapping. 

2. Insert bulb In well, pushing tubing until bulb 
bottoms In well. 


3. Attach retainer clamp to end of wel' spud. Loosen 
draw ■ ait and spread jaws of clamp with screwdriver 
If necessary. 

4. With retainer clamp attached to well spud (be 
sure )aws of clamp hook over ridge at end of spud, as 
shown at points "A "), adjust tubing to fit through re 
talner clamp groove, as shown at point "Ik “ 

5. Tighten draw nut so that retainer clamp is firm- 
ly attached to well spud and tubing Is held securely in 
place. 



FIG B IMMf RSIQN WELL FITTING 


MOUNTINO WITH BUtB COMMISSION FITTINO 



L 4008 A Bf.J. OR ISOOSA 


1. Srrew the fitting Into boiler or pipe tapping, 

2. Slide sealing washer onto bulb. 

3. Insert bulb Into boiler fitting until bulb bottoms. 

4. Slide split sleeve Into fitting. 

5. Place clamps A and Bon assembly so that sleeve 
Is drawn into fitting when screws are tightened. Note: 
make sure that nub on clamp A engages space between 
sleeve and clamp. 

6. Tighten clamp screws evenly. 


60-2104- 
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MOUNtINO WITH CAflllART COMMIUlOh HIT (NO 



MOOt l L400K.O.K OR 1600KC ( 


1. Screw fitting into boiler or pipe Upping. 

2. Place parking tail on tubing. 

2. Slide bulb completely through fitting. 

4. Plare compueition dtac and 4 clotted braes 
washers on tubing In the order shown In Fig. 7. Turn 
br aes washers so t ha t slots are 1 80 degrees apart . 

5. Slide seal assembly Into fitting and tighten parking 
nut. 


4. Plare rapillary In bulb holder channel. Pinch 
top edgea of holder together at each segment (Fig. 10). 



5. Insert bulb holder Into controlled area through 
hole prepared In step 1 above. 

0. Fasten bulb holder to duct wall with screws 
furnished. 


DUCT MOUNTINO 



MOUNTINO DIRfCT IMMfRSION MODUS 
TOR MODUS USINO AN IMMfRSION WIU 

The well of the Aquastat controller must always be 
exposed to circulation of the medium under control, 
but must never be located close to a hot or cold Inlet 
or steam coll. Where the tapping Is on the side of the 
boiler, use an Aquastat controller with horitontal well. 
Where the tapping Is on top of the boiler, use a model 
with a vertical well. 


t . Drill a 3/4 Inch hole In the duct wall large enough 
> admit the sensing bulb Into the holder. 

2. Using the holder as a template, mark and drill 
h> les for bulb holder mounting screws. 

3. Break holder to desired length (Fig. 0). 

NOTE: Holder must be long enough to hold sensing 
bulb In freely circulating air away from duct wall. 
Neatly coll excess capillary at controller case or at 
Imlb holder. 



INSTAllINO THf 'MMtRSION Will 

On existing installations, shut off the power and re- 
move the old control. If the old Immersion well appears 
■Ultsbls, and if the adapter clamp on the Aquastat 
controller fits the old well spud, the well need not be 
replaced. 

1. If the system is tilled, drain system to a point 
below the boiler tapping. 

2. Remove plug (or old well) from boiler tapping. 

3. Install the No. 121371 Immersion Well Included 
with the controller. If boiler tapping Is greater than 
1/2 Inch a reduction fitting must be used to adapt the 
boiler opening to the 1/2 Inch threads that are standard 
with the well or fitting. Fittings with 3/4 Inch threads 
are also available. 

4. Fill the system. Make sure that the well Is 
screwed In tightly enough to prevent leakage. Do NOT 
tighten or apply force to case after controller is 
secured to well. 
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INSTALLATION Of SINSINO BULB IN IMMERSION WILL 

a. Loosen screw (at top c »se, above scale- 
setting), and remove cover. Looien two screws that 
secure adapter clamp. See Fig. 11. 

b. Insert the sensing element Into the Immersion 

well. 

c. Fasten the case of the Aquastat controller to 
the well with the adapter clamp. Make certain that 
the clamp le properly positioned over the g ooveofthe 
well spid. Also be sore the flange at the opeidng of the 
well fits snugly into the opening of the case. The sensing 
element bulb must bottom In the well. 



MODELS DESIGNED FOR DIRECT IMMERSION 

(WITHOUT WELL) 

Some models, which provide direct Immersion of 
the sensing element Into the boiler, Include a No. 
104486 bulbcompresslun fitting assembly Instead of an 
Immersion welL Install fitting In boiler tapping. Be 
sure sealing washer is In place as shown In Fig. 12. 
Make sure that spud of bulb compression fitting Is 
screwed In tightly enough to prevent leaking. Insert 
Immersion bulb (sensing element) through bulb com- 
pression fitting. Adjust the adapter clamp so that it 
fits over the groove at the opening of the bulb com- 
pression fitting. Tighten adapter clamp screws so that 
Aquastat controller is firmly attached to bulb com- 
pression fitting. 

MOUNTING DUAL FUEL CHANGEOVER MODELS 

These models have a five foot capillary. This cap- 
illary establishes the maximum distance between the 
case and the outdoor mounting. 



FIG. 12-OIRECT IMMERSION MODEL WITH BULB COMPRES 
SION FITTING PARTIALLY REMOVED 


The bulb should be installed on the outside of the 
building in the shield provided (see Fig. 13) where it 
will be exposed to representative air temperature, but 
not to direct sunlight. It should be mounted high enough 
so that accumulated snow, leaves, or other debris 
cannot obstruct circulation of air around it, and where 
children cannot reach It. Avoid vents fror. the building. 

Install the case at the indoor location selected, fas- 
tening with screws through holes in back of the case. 
Bring the bulb and tubing out through a 3/4 Inch hole 
In the outside wall. In uncoiling the tubing, carefully 
avoid sharp bends or kinks. Excess tubing should be 
left colled near the case. Do not make sharpbends near 
the ce. ie or bulb. 

SUpthebulb through the supports In the shield. Pinch 
the spilt supporting clip until it holds the bulb firmly 
in position. If the Beal-off tube protrudes from under 
the shield, It may be bent under as shov.n in Fig. 13. 

Hold the shield over the mounting position and form 
a small-radius bend in the tubing. Place the split plug 
around the tubing and move the shield into mounting 
location as a unit. Push the split plug into the hole 
until it is wedged securely in place. Fasten the shield 
in place on the wall with the screws provided. 

NOTE: If the tubing is properly shaped and the split 
plug installed as directed, the shield will cover the 
split plug, and the hole in the wall will be hidden 
from sight. 



60-2104- 
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MOUNTINO THI 16008A M MOTT BUIS COOIINO 

THIBMOSTAT 

MOUNTINO WITH OUABD BBACKIT 

Mount the bulb In the guard bracket aa ahown In 
Fig. 14. Locale the bulb and bracket combination In 
freely circulating air in the controlled area. With 
acrewa provided, faaten the bracket In place. 

MOUNTINO ON SUCTION UNI 

1. In cooling unlta with more than one auction line, 
aenaing bulb ahould be placed on the common line, 

2. Make certain the bulb la at leaat 2 feet from the 
point at which the auction line leave* Die cooler. Thta 
will prevent the outalde temperature from belike trana- 
inltlwl to the remote bulb through the copper tubing of 
the auction line. 

3. Flare the remote aenaing bulb on the aide of the 
horizontal auction line between the coll and trap (not 
on the trap). 

4. Attach the aenaing bulb to the auction line with 
clip* or atrapa. 

5. Coll the exceae length of capillary tubing near 
the I.600HA caae. 



FIG !• TvriCAl OAS F IRTD 8V8TEM WITH DOMESTIC NOT 
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HO 14 SECURING REMOTE BULB IN CLIP 


FIG i7 TYPICAL OIL FIRED GRAVITY SYSTEM 


V. NO 

Wi wiring muat comply with local cudea and ordl- 
1 ancea regarding wire awe, type of luaulatlon, en- 
closure, etc. Figure* 16 through 23 show typical 
in'ok-up diagram*. 


>**olt 
thi ««o*T4i 
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FIG 1b ATTACHING REMOTE BULB TO HORIZONTAL SUC 
TION LINE 


FIG TB TYPICAL OIL FIRED HYDRONIC SYSTEM WITH DO 
MESTIC HOT WATER 
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OPERATION 


For proper selection of settings, follow the boiler 
manufacturer's recommendations. 

MIOH UMIT CONTROUIR 

Shuts off burner if water temperature exceeds high 
limit setting. Burner restarts when temperaturedrope 
to high limit setting, less differential. 

NOTE: On manual reset models, the reset button on 
the front of the ease must be pushed In to allow the 
burner to operate after a high limit shutdown. 


IOW UMIT CONIROUI* 

Maintains minimum boiler temperature for domestic 
hot water. Tu ms on boiler at temperature setting, 
minus differential. 

CIRCUIATOR CONTROUIR 

Prevents circulation of water that Is below the de- 
sired heating temperature. Breaks circulator circuit 
on temperature drop below setting minus differential, 
remakes on rise to setting. 
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Sit the dilfrrfnti.il to correspond with the boiler 
manufacturer's recommendations. To adjust models 
with adjustable differential, rotate the wheel on the 
bac k of the* snap switch until the desired reading is 
aliened with the "V” notch In the frame. The wheel 
provides an adjustment from 5 to 30 F. Heplare the 
cover on the Aquastat controller. 

Adjust the control point to correspond with the boiler 
manufacturer's recommendations. To adjust, insert 
a screwdriver in the slotted screw-type head located 
be neath the window in the cover. TUrn the scale to 
the desired control point. 


3. If the case Is at a lower temperature than the de- 
sired dial setting, lower the desired dial setting by 
the correction determined from the table below. 


Temperature difference between 
desired room temperature and 
case temperature (F) 


16001 A LOCATION DIM! RINTIAL CALIBRATION 

The 1.6008A1093 is calibrated for applications with 
both the bulb and case located in the room In which 
the temperature is being controlled. A correction will 
be necessary If the temperature of the case indifferent 
from the desired dial setting. 

1. If the case Is at a higher tem|>e rature than the de- 
sired dial setting, raise the desired dial s<tlngby the 
correction determined from the table at right. 



CHECKOUT 


Check to make certain that the Aquastat controller 
has been Installed and adjusted properly. lAitthe sys- 
tem into operation and observe the action of the device 
through several cycles to rn.ikecertalnth.it It provides 


proper control of the system as described under OP- 
ERATION. Further adjustments then ran be made to 
meet more exact comfort requirements. 







MAINTENANCE 
AND REPAIR 


LP914A & LP915A 
PNEUMATIC TEMPERATURE 
SENSOR 


INTRODUCTION 


These Instruction! cover general maintenance, re- 
pair and par ta replacement (01 the LP914Aand LP91&A 
Pneumatic Temperature Senior Exploded view draw- 
ings and parta llata are Included to facilitate repair. 
The parta are Hated by part number and deacrlptton 
Standard toola may be used to maintain thta device. 
For ordering Information, nee the note following the 
draw Inga, 


MAINTENANCE 

INSPECTION AND CLEANING 

Vtaua.ly Inspect the LP9I4 and LP91& sensor for 
any phyalcal damage. Remove accumulated dual, 
dirt or greaac w th a soft brush using inhibited 1,1,1- 
trlchloroethane available locally aa Chlorothene or 
Vythene. 

CAUTION: Special care should be exercised In the use 
of solvents Avoid prolonged Inhalation 
and/or contact with the skin. Careless 
handling of solvents ran result In perma- 
nent damage to the respiratory system 
and skin tissue. 

Change filters and screens 11 necessary. 

Recauae of the need for highly specialized pre- 
cision calibration equipment, further periodic mainte- 
nance, repair, or adjustment in the field, is not 
recommended. 



The LP914 and LP913 sensors are sealed after 
factory calibration. If the sensor should fail to per- 
form as expected, the entire device should be returned 
to Honeywell for repair or replacement 


OPERATIONAL CHECK 

A quick operational check may be performed by 
raising the temperature at the sensing element. The 
output pressure should Increase. Lower the tempera- 
ture and the output pressure should decrease 


PARTS LIST 



'CAUTION TO mono critical adjustmcnti 

ON TMI LMU 00 NOT RCmOVI COVfR 



Nm NtfmSt. 7 5-5527 


Rev. 3-67 

N.H./D.E.L. 


Etg. 1— LP914A Pneumatic Temperature Sensor. 
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Fig. 5— LP915A (Duel- mounted). 
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Kin 6 — 314439 Capillary Clip (For mounting I.P915 tubing in duct). 


ORPKR1NG INFORMATION (In United Slate*. ) 

— Repair Part* or Assemblies. 

Repair parts or assemblies only should be ordered from Honeywell Inc. , 1885 Douglas Drive, Minneapolis, 
Minnesota 55422, Please order by Purl No. and Description. Also, give complete Order Specification Number 
ol the sensor. The number Is slanted on the sensor body. It may be necessary to return the entire device 
to our factory for complete repair and reconditioning. 

— Return of Complete Device 

When a compIete~3evice is returned for repairs, It should lie mailed wllh a repair order to Honeywell Inc. , 
8330 North Austin Avenue, Morton Grove, Illinois 60053. 

— Inquiries on Orderj. 

Direct all Inquiries on orders to Honeywell Inc. , 1885 Douglas Drive, Minneapolis, Minnesota 55422 

(In Canada, direct all orders and inquiries to Honeywell Controls Limited, Vanderhoof Avenue, I.easide, 
Toronto 17, Ontario.) 

For prices or further Information, contact your nearest Honeywell Branch Office. 


Mechanical devices must be serviced periodically 1 1 they are expected la give continued satis- 
factory performance, and controls are not an exception. Hon accurate and hou troublefree your 
control system mil be in the veers to come depends largely im the maintenance given it. For 
best results, all devices in your system should be serviced at i me time. 

Time and trouble cm be saved by arranging u ith Honeyu ell fen a maintenance agreement u hleh 
util guarantee expert, economical core, arul insure maximum life and efficiency from your 
system. 


*. HONEYWELL • Minneapolis. Minnesota 55408 • Toronto 17, Ontario 
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Honeywell 


GENERAL 

The following instruction* covet general service and 
replacement procedures for the LP'Mb Pneumatic Re- 
mote Bulb Thermostats. These unit-mounted pneumatic 
temperature controllers proportionally control induction 
units, fan coil units, and unit ventilators. Wide throttling 
tangc models are available for duct mounting in IIVAC 
systems, providing proportional control of valve and 
damper operators. 

Direct acting LI*UbA Thermostats, used with nor- 
mally open heating valves, will lower the branch line 
pressure as the temperature at the sensing element falls. 
This causes the valve to modulate open, maintaining the 
return air setpoint temperature. 

The LP^IbB Thennostats include an automatic 
switchover mechanism. A main line pressure of 13 psi 
t'H) kPa) provides a reverse action (cooling) while a main 
line pressure of IN psi (124 kPa) provides direct action 
(heating). 

The LP^IbC Thermostat is factory set and adjusted 
for reverse action only. When applied with a normally 


• Comforji Control Systems 


LP916A, B, & C 
PNEUMATIC REMOTE BULB 
THERMOSTATS 


Service Data 



open valve for cooling control, the blanch line pressure 
drops with a rise in leturn air temperature. This causes 
the valve to modulate open, maintaining the return air 
setpoint temperature. 


SPECIFICATIONS 


MODELS. 

l.l*Mt*A • Direct acting, single temperature. 
l.l'MoB • Direct acting at 18 psi, reverse acting at 9 
or 1 3 psi. 

LP^ItsC - Reverse acting, single temperature. 
MAXIMUM SAFE AIR PRESSURE 25 psi (173 kPa). 


MAXIMUM SAIT TEMPI RATURI 
Duct mounted models • 1^0 F (88 C\ 
Other models I3S F (57 C). 


AIR CONNECTIONS: Two l/4-inch (6 nun) OD con- 
nections on PCV pigtails (main is red, branch is black). 


form Numb*' 


75-5559 

L'omm*t(«i On 


Rev 3-77 
S.J.G. 
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MAINTENANCE 


Remove the cover and clean all surfaces. using a 
cleaning solvent it necessary Chlorethene or vyihcne 
solvent (containing trichloroethane. inhibited I.I.His 
recommended Tins solvent can he obtained Jt any 
office supply store 

CAUTION Careless handling of solvents can result in 
permanent damage to the respiratory 


system or skin Avoid prolonged inhalation 
of vapors or contact with the skin 


Clean the element and capillary tubing also, making 
certain neitlici is damaged or kinked Iki not bend the 
capillary tubing to an extreme angle 


CALIBRATION AND ADJUSTMENTS 


To check operation and calibration, first insert a 0 to 
30 psi (0 to 207 kl’a) gauge into the gauge plug on the 
front of the device, using gauge adaptor 3ISI6IA Turn 
the setpoint knob above and below ambient temperature 
at the bulb. If the branch line pressure can be varied 
from 0 psi to full main line pressure within the rated 
throttling range of the thermostat (cither 3.S or 7 
degrees), the thermostat is operating properly. If this 
operation occurs at ambient bulb temperature, it is 
calibrated properly. If not, recalibrate according to the 
following procedure. 


LP916A AND LP916C 

1. Apply lb psi (124 kl'a) main line pressure. 

2. Measure the temperature at the bulb location. 

3. Remove the setpoint knob. 

4. Rotate the setpoint shaft to achieve 8 psi (55 kl'a) 
branch line pressure. Allow enough time loi pressure 
to build up. 

5. Replace the knob and position the pointer at the 
appropriate division for the temperature sensed by 
the remote bulb. 


LP916B 

1. For direct action, follow steps I through 5 listed 
above. 

2. For reverse action, apply 13 psi (90 kl'a) main line 
pressure, except when using the LI** I oB 1 058. For 
this model, use 9 psi (62 kl’a) main line pressure. 

3. Adjust the switchover lever stop (sec l ig. I ) to achieve 
8 psi branch line pressure, l or the B 1058 model, 
branch line pressure should be 6 psi (41 kl'a). 



Fig. I. Automatic Switchover Mechanism of the 

I P9I6B 

SWITCHOVER POINT ADJUSTMENT 

I l"MhB switchover point adjustment steps I through 
3 may be omitted il not required. 

1. Hack oil the switchover spring adjusting nut until 
it is flush with the stud 

2. Calibrate according to steps I through 5 in the 
Calibration Procedure. Rotating the setpoint shall 
clockwise increases hianch line pressure. 

1. Lower the main line pressure to 16.5 psi ( 103 kl'a). 
Tighten the switchover spring adjusting nut until 
the branch line pressure beiuns to increase. 

4. Lower the main line pressure to 13 psi. Adjust the 
switchover lever stop to 8 psi branch line pressure. 
Raising the lever stop increases branch line pres- 
sure. 


75-5554 
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REPAIR 


II llie thermostat operation it sluggish or erratic, 
•eplaic the Illicit and ihc ictlrlction plate according to 
ilic ctcpt lull'd below. A repau kit it available which 
contain! the ncccuary partt. For part identification, 
icier to the parti list 

1. Remove the three No 8-32 x 7/1 (» pan head tcrewt 
fiiMn the plate and tube atteitibly. 

2. lilt off the plate and tube attembly, reitnction 
gasket, reitnction plate, body gasket, and two 
lllten. 

3. Invert the two new filters into the air passages 
Place the new body gasket on the body and align 
i he tcrew hold. 

4 Add the new rctlriction plate and rettriction 
gasket, aligning the tcrew holes. 


3. Place the plate and tube auembly In position on 
the gasket, inttall the three tcrewt, then tighten. 

NOTI 005 inch restriction plate (14003059-001) hat 
a notched corner. .007 inch restriction plate 
(3148201 does not. These plates are inter- 
changeable. nut 007 inch plate It recommended 
for replacement. Kecalibration is required if 
the restriction plate is replaced. 


If air pressure will not decrease in reverse acting 
models, replacing the thermostat Is recummended. if air 
pressure will not build up in the branch line of direct 
acting models, disconnect the branch line at the nearest 
connection to the thermostat. Plug the line to isolate 
possible leaks to the valve or damper operator and try 
again II the pressure still will not build up. replace the 
thermostat. 


PARTS LIST 

ACCESSORIES 

5 (iulmite head screw wrench (3lb744! 

6. Gauge adaptor (3 1 $161 A) 

I or part identification, refer to Figures 2 and 3. 


I Mounting bracket (313982) 

2, Mounting bracket (3 1 5880) 

3 Mounting bracket (316073) 

4 Bulb hangers • two required (316207) 


75-5559 
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• 4-40 • S /16 

rd mo slotted screw 

SPRING 3i48i9 

FLAPPER ilAfcSi 

NOZZLE - 5‘6 302 


*FILTER(2) 


GASKET 



• 6 -32 >1/4 IN PAN HO 
SLOT TED SCREAK*/ WASHER) 


3i46l2- SPRING 

3I4S23 -plate 


• 6-S2 » 31 IN RO HO 
f SLOTTED) W/WASMER)SCREW(2) 


BASE 


SCALE PL ATEISEE TABl E 2, PAGE 4) 


•plate a TUBE ASST 

3163036 (SEE INSET BE LOW) 

•restriction PLATE 


(SEE TABLE 3, PAGE 4) 


• e-32 »S/I6 IN 
SLOTTED PAN HD SCREAK/) 


SET POINT SHAFT -316731 


3201 10 - PALNUT 


•furnismeo in repair kit 
1 4003113-001 AIMICM CONTAINS 
3I4820< 007") RESTRICTOR PLATE. 


316732 -KNOB '(ON ALL MODELS 
EXCEPT AlOOl AND AII26) 




NOTE STANDARDIZED HARDWARE 



PARTS SUCH AS SCREWS AND 

\ V x9k — CONNECTOR 


WASHERS SHOULD BE OBTAINED 

1 _ PLATE ASSY 


LOCALLY. 


ASSEMBLT 
31 6 3036 
(INCLUDES PLATE. 
TUBING. AND 
CONNECTORS) 


^*EYE LET-30466 

(4) 


\ 


5/32 "TUBE (BLACKP 


3/32 TUBE(REO) 



‘SPRING (2) 3H699 


• ♦KNOB CONTAINS 
• 8-32 • 3/16 "HEX 
SOCKET SET SCREAI 
USE 3/64' KEY TO 
TIGHTEN SCREAI 


n 5339 0 


Fir. 2. Fxplodcd View of the LP9I6A and LP9I6C. 
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NOTE PANTO NOT IDENTIFIED 
ARE THE SAME AS THOSE USED 
ON LP9!6AAB, SHOWN ON PAGE 4 
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NOTE all STANDARDIZED 
hardware parts SUCH AS 
SCREWS AND WASHERS SHOULD 
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KNOB -316732 
(ON ALL MOOELS EXCEPT 81009) 



005" 14003059-00 RESTRICTION PLATE HAS 
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Honeywell 


Temperature Controls 


MP909A-C PNEUMATIC 
PISTON OPERATORS 


Service Data 


GENERAL 


The following information covert service and repair 
of the MP'XWA-C Pneumatic Pnton Operators. 

Suggested repair parts are shown by Honeywell Part 
Number m the Repair Parts List section. Standard 
hardware items such as screws, washers, etc. should be 
obtained locally. Should other parts be damaged or 
worn-out, the entire motor should be replaced. 

Internal damper motor mounting Kit No 
14000716-001 and reversing damper motor linkage Kit 
No. 140006^3-003 are shown in detail in form 95-5553. 

Figures 5 and 6 show standard shaft end assemblies. 
Figure 7 shows standard damper linkage accessories. 



APPLICATION 

TYPICAL APPLICATION 

These motors provide proportional control of 
standard dampers, air valves and shutters in high velocity 
mixing boxes 

OPERATION 

For standard damper application, the MP909 is 
controlled directly from branch line pressure from the 
room thermostat, producing proportional control of the 
damper. 



TROUBLESHOOTING 

I. Check the physical condition of air lines, motor 
linkages, and performance of operator. 


CAUTION If the motor is manually operated, or if the 
shaft is rotated, the diaphragm may collapse 
or wrinkle, rvsulting in erratic operation. 


2. Vary the branch line pressure to the operator and 
observe its action. As the branch line pressure is 
increased, the operator should stroke. Operation 
should be smooth and even. 


3. If the motor fails to stroke or operates erratically, 
disassemble the motor and check the diaphragm and 
base assembly for damage or wear Follow the 
following procedure: 


Rev. 8-76 
J.A. 


lo*m Numl«r 


75-5506 
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OIAPHRAGM ASSEMBLY REPLACEMENT 

Kct ft to Figures 2 and 3. 

The diaphragm may b« replaced without removing 
the fit imp or the operator fiom the mounting bracket 

NOTE If operator u removed from bracket to replace 
diaphragm. LEAVE Nltt ( 1 2) ON SHAFT 

I To remove end cap assembly press in on cap (4) 
to tree lugs (torn lock slot and rotate counterclockwise 

2. When replac ing the diaphragm (6) on cup (5), bead 
on inside of diaphragm MUST fit over lip on cup (S). 

3. To install piston (7) in new diaphragm, blow into 
end connection of cup, to fully extend the diaphragm 

4. Place thumb over end connection, to trap air 
inside extended diaphragm 

$. Place piston (7) against end of diaphragm (b) and 
push Allow just enough air to escape from beneath 
thumb, to prevent diaphragm from collapsing Continue 
to push, until diaphragm smoothly envelops the piston. 

6. Assemble the spring dip as shown in Fig. 3. 



Eig 2 MP*MW Cross-Section Detail 


inMlirdnloii cl»ck*ii* 


won wrori t c 

•*MF( 

Fig. 3- Spring Clip Installation. 

NOTE Refer to Repair Parts List for part numbers of 
replacement parts. 




DAMPER LINKAGE ACCESSORIES 




BALL JOINT 
513321-062 
(FOB BH22) 


73-3306-J 


19 PUSH BOO 



79-8306-k 


Fig 4 -Standard Damper Linkage Accessories. 


B-28 


75-5506 



MP909 PARTS LIST 


m 


n 

315788CFOR MP909A1157) 


PI AGHRAGMS 
MP 

Tnrn 

3U945CFOR MP909U1122) 


BASE ASSEMBLIES 

MP909A MP‘)09B M0HQ9C 

319793A TToTQ^A 31^>16A 

319792ACFOR MPgogAll 1 :?) 315799ACFOR MP909B1122) 


75 - 5506 -* 


Fir 5 MP909A, B. C Housing Assy. 
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SHAFT END ASSEMBLIES 
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Comfort Control Systems; 


MP 953A D 

PNEU 1ATIC VALVE ACTUATOR 


Service Data 



GENERAL 

The Ml* MO^S.l pneumatic valve actuators operate 
the \ MM I and VMM 4 valve assemblies and with adapters, 
control older steam and water valves. 

I he MI*>SM. available in three sues and three stem 
navel lengths, has a positive positioning relay with an 
adiustable spring range stait point of \ to 10 psi (21 to 
<v‘> kl'al 

The al>o with a positive positioning relay 

and adjustable spring lange stait point , is 7-1/8 in. (181 
mini in diametei and has stem travel lengths ot 1/2 in. 
( 1.1 nun) and .1 4 in ( l l > mm) 


The MIN5.U' with no positioning rela> is available in 
three nonadjusiable spring ranges, three st/es and three 
stem tiavel lengths 

The D model with no positioner is available with two 
nonad|iisiahle spring tanget, is 7-1 < m (181 mm) m 
diameter, and has 1/2 in. ( 1.1 mm) and .1 4 in. (I 1 * mm) 
stem tiavel lengths. 


l or further identification, refet to Table 1 


SPECIFICATIONS 


MODI IS 

MD'S }\ Duecl Acting. with Positioner 
MI**5.1B Reverse-Acting, with Positioner 


MI**$.U” Direct Acting, without Positionet 
MI^SiD Reverse Acting, without Positionet 


Rev 8 -78 

J P S. 


Numb#. 


75-5509 
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MP953A-D PNEUMATIC VALVE 
ACTUATOR 



errata&mta 



Uwttur* Tftt Service Dati 


PSofM HVN 661-5034 Ucftioft Arlington Heights 


Page 1, "General" section, fifth paragraph: 

The MP953D device diameter is 7-1/8 " j not 7-1/3". 

Page 10, Figure 8: 

The part numbers for the high temperature diaphragm and sleeve are 
reversed. The correct part numbers are: 

Diaphragm, 250°F 14002040-001 

Sleeve, 250°F 14002039-001 

Page 13, Figure 10: 

The part numbers for the high temperature diaphragm and sleeve are 
reversed. The correct part numbers are: 

Diaphragm, 250°F 14002040-001 

Sleeve, 250°F 14002039-001 


ERRATA DATA 

MIF. Initx n.c.7 

IWe 2/15/80 Fit Ftfw Number 75-55QQ dt.d. H/78 

Ctmmweal Die. 
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APPLICATION 


These pneumatically power*- 1 actuators opcnte 
VSOI I. VS0I3, or certain older c**il *•• lint valve avsein- 
Hits which propoitionally control steam or hot or cold 
liquids iii HVAC systems 

OPERATION 

MP4S3A A R (With Grad U-Trol*) 

The force balance of the valve unit lever pivot and ball 
check arrangements establishes a true proportional tela 
tionship between the diaphragm cup position and die 
pilot air pressure which is independent ol the shall load. 
The operating (control air) pressure range is directly pro- 

MAINTENANCE 


port tonal to the leedback spring rate and the cup travel. 
(Dccieasni, pilot dtaphiagm area increases the operating 
range l li e clinchiiiK loices are available at all positions 
of the diaphragm cup. equal to the main supply air pres 
sure force acting on the operator diaphragm cup less die 
operating spring load at the corresponding cup position. 

MP953C A 0 (Without (.rad U-Trol) 

The actuator has a rolling diaphragm operated piston- 
like cup to build thrust as the actuator inlet cressurc 
increases the spring loaded cup returns as the actuator 
inlet piessute de* teases 


Periodically make a visual check Ini leaks, loos*? lis- 
tings, etc. Clean the actuator with a commeicial cleaning 
solvent or degreaser Keep solvent away trout die die 
phugm as it causes deterioration 


CAUTION 

Careless handling of solvents can result in perns* 
nent damage to the respiratory system or to the 
skin. Avoid prolonged inhalation or contact with 
the skin. 


OPERATIONAL CHECK 

Vary the branch line pressure through die operational 
range of the actuatoi in both directions. The valve should 
open and close ynoothly. 


ADJUSTMENTS 

SOU Adjustments are necessary only for the Gra4»U- 
Trol relay used with the MP'tS 3A and B actua 
tors (see Fig. I) 


2. Unscrew die start point adjustment knob and 

remove * over. 


a. For dure j»si (21 k I’a) range, back all screws off 
to friction slop. 

b For live pci (34 kPa) range, back only the black 
screws to stop and tighten the outer plated 
screws. 

c For ten psHfWkPa) range. tighten all die screws. 


STAR I ROi-.l 

adjustin’ 


START PO'N' 
SC Act 


RAN*! 

AT.'.'-.? WN 

*NST W * I ,w 

Shown >* hi 



START rOlNT 
INDICATOR 


in 'I* 


RACM ADJUST CH NT Nf H( WS 

(BlAC»)-|S) 


RANcit ADJUST Ot NT SC.HI WN 
ICADMIUORlATlOl- I*' 


Rt - 41 Ht ^ 


f 


Fig I. Adjustment Points of Gradutrol Relay. 


TO SET STAR I POINT 

I. Tighten tlx cover by turning it until it bottoms on 
the itlay body. 


TO SFT OPERATING RANGE 

Select the ptojier range and adiust as follows 

I. Using w rench (Part No. 30I572A), loosen dir tow 
locking screw 


2. Back *ilt (one turn maximum) until the start point of 
the correct »cik iange lines up with the start jvoint 
indicator neat H marking. 

3. Tighten the cover locking screw until it engages die 
relay b**d). I hi not c>veitigliten. 


•Trademark 
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ADJUSTMENT CHECK 


1. Install gages in the main and pilot au lines 

2. Verify main air pressure It must he at least 1.1 psl (‘H) 
kUa > If top of sequencing range exceeds 1.1 psi I'M) 
kPa) 

3. Slowly apply pilot pressure and note the pressure at 
which the valve stem travel starts. This pressure should 
he within f 3/4 psi (5 kPa) of the start point setting 


4. Slowly increase the pilot pressuie until the valve stem 
travel is complete. This pressure should he the start 
point pressure plus the range setting. 

5. If necessar>, make fine adjustments with die start 
point adjustment knob. 

CAUTION 

Loosen the cover locking screw btfort turning the 
start point adjustment knob. 


TROUBLESHOOTING 


Symptom 

Remedy 

MI*>53A closes too slowly or MI*>55B o|>ens too slowly 

Replace the tillers in positioner relay ports. 

Replace restrictor if one exists. 

Add booster relay if controller is too low for the applica- 
tion. 

MP953A or (’ Valve won’t open or MI'*5.1H or l) Valve 
won’t close. 

Check that actuator is mounted securely and latched to 
valve stem. 


Check controllei action. Assure proper bleed off occurs. 


Check for internal valve problems, foreign objects under 
seat, defective disc or seat, plug unscrewed, etc. 


MC9M4 H C -WON T CIOS! VAlVl 
a D -WON T 0»1N VAlVt 



Fig 2. Troubleshooting Flowchart lor MI K >S.l. 
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REPAIR 


Special tools requited 

Phohond Glue or equivalent lo if place MP*>5)A 
diaphragm 

DIRECT ACTING (MP9MA & C) 

DIAPHRAGM REPLACEMENT 

Hofore attempting replacement, determine type and 
material of existing diaphiagm. H»ih neoprene and 
ethylene propylene (I PR I are black but I PR has a white 
spot Neoprene and I PR diaphiagins are interchangeable 
but should be applied to suit maximum temperature 
requirements (I PR used for 250 I |I2I C| I. Old style 
llal diaphiagins and newer beaded roll types are not 
interchangeable Silicone (while) diaphragms are used in 
250 I (121 l ) applications on MIMS3A and C models 
I PR is used on H and D models only , 


1. Disconnect air hne(s| 

2. Loosen two base setscrews to partially relieve 
spring pieload. 

.V Remove cover screws, cover and diaphragm 

4 Install new diapluagm (for positioner models, 
cement positioner spring cup, 3 15 178, to center of 
diaphragm). 

5 Reassemble positionei spring, eovei and screws 
(Use cap typo alien head setscrews to replace socket 
head setscrews used on older actuators ) 

0 Tighten base setscrews. 


Ell Tl R REPLACEMENT 

I Remove tubing. 

2, Remove Connectors. 

V Remove fillets with pointed tool such as an awl. 

4 Install foam filters, taking care not to fold or hunch 
together. 

5 Reinstall Connectors and tubing 



Eig 3. MIM53A A C Positioner Replacement 

MAIN SPRING Rl PLACEMENT 

Springs with different ranges are interchangeable on 
the same si/c actuators Select spring by operating range 
and stem travel (See I able 2 for MP953C and parts list 
for MIMS l A I 

S IN AND K IN 

I Remove actuator from valve. 

2. Remove two base setscrews. 

3. Replace spring. 

4 Reinstall two base setscrews. 

5. Reinstall actuator and latch of valve stem. 

13 IN. 

I Remove actuator from valve. 

2. Loosen two base setscrews. 

3. Remove cover, diaphragm, cup and stem retainer. 

4 Replace spring 

5. Reinstall stem retainer, cup, diaphragm, cover and 
screws. 

6. Tighten two base setscrews. 

7. Reinstall actuator and latch to valve stem. 


1 - 36 


75-5500 




I - 

! 





POSITION! K REPLAC EM! NT (Set Fig 3> 

1. Diwonncct air lines 

2. Unscrew positioner from actuator cover, taking care 
not to love feedback spring. 

.1. Screw new positioner in place, being sure new "O’* 
nng is properly seated in positioner groove | Reuse 
old feedback spring as this is not included in 3l3h*>5J 
assembly.) 

4. Tighten only enough lo seat “0" ring 
$. Adjust positioner for range and start point. 

REVERSE ACTING (MP9S3L & D> 

DIAPHRAGM REPLACEMENT 

NOLI Replace both diaphragm and sleeve (Inner seal) 
when replacement of either is indicated. Use 
SI KVimiNI Kit 1400)134401 tor |40 I 
(71 (') device. Select replacement diaphragms 
by maximum temperature requirement* ( lot) I 
|7| C| ) Standard Applications neoprene; 250 
E 1 1 2 1 ('I high temperature applications I I’R) 

Mi*>53B 

I . Disconnect air lines. 

2 Remove cover screws, cover, feedback spring, nut 
3 1 2205. lockwasher 304733, cup and diaphragm. 

3 Replace diaphragm. 

4 Reinstall cup, lockwasher and nut. 

V Tighten nut only enough to seal diaphragm 

6 Reinstall feedback spring, cover and screws. 

7 Reconnect air lines. 

MP953D 

1 . Disconnect air lines. 

2. Remove cover screws, cover and diaphragm. 

3. Replace diaphragm. 

4. Replace cover and screws. 

5 Reconnect air lines. 

SLEEV E (Inner Seal) REPLACEMENT 

I Remove diaphragm (follow steps I and 2 above) 

2. Remove cup 302201, three screws, ring 3121 K0 and 
sleeve (inner seal). 


3. Replace sleeve (inner seal) 

4 Reinstall ring, screws cup and diaphragm 

5. Follow step* 4 and 5 for D model (4 through 7 lot 
R models) above to complete repair 

MAIN SPRING REPLAC EMEN1 

Select spring by operating range and valve stem travel. 
Springs are interchangeable if operating range and valve 
stem travel ate the same. For MP953D. see Table 3 and 
for MI*>53H. see parts list. 



Fig. 4 MP953H Itias Spring Position. 


1. Remove diaphragm and sleeve (inner seal) (see 
above). 

2. Remove two base screws and base 

3. Replace main spring. 

4. Reinstall base, two screws, sleeve and diaphragm. 

5. Follow steps 4 through 7 for H models and 4 and S 
for I) models in DIAPHRAGM REPLACEMENT. 

POSITIONER REPLACEMENT (See Fig 3 and 4) 

1. Remove air lines and two screws from positioner 
assembly. 

2. Replace positioner assembly being sure bias and feed- 
back springs are properly seated 

3. Adjust positioner for proper range and start point. 

Figure 7 illustrates parts used in the old M0953 A4 
and AS Sciics 3 through 7. These parts are not available 
If repair is necessary . convert the actuator to a new style 
device by installing ihe new parts listed in Figure 7. 


i 
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PARTS 


M0/MP953A 


3(6579 FILTER l21 

FlLLlSTEN HEAP 
II 7. 

6 SI • I/? • 5" M095 3At (0MEARLV) 
0-32 ■ I/* -5" MP95 3A'| (4|(l ATI 
•> lOl I •» H 6) 

5/16 (0. 7/0-13' MODElS (01 

“O" RING 

covin 

3(2021 5" MP953 ., SERIES 2 
31257V* 0 MODUS 
312500 IS MODELS 



FEEPBAC6 

Sl'NING 

3(30(5-1/2 " 3TR06E 
SI30I4-H/2*'STRO6E 
313696 3/4'STROHE 


CUP 

309204 5" MODUS 
3(1749 0' MOOILS 

315020 13" MOOILS 


310664 SPRING-5"a 8 MP953A'* 
ONLY 


PLATE 

3II975A WITH ANTI-SPIN, 0", 
1-1/2" ST 0001 
314646 A - 1 3" 

3I0S0I 5" ANOS", 3/4" ST 000 1 


rsT 



1/0 NPT PLUG 0* a IS “ MP953A'* 

ONLV 

1/0 NPT TEE-S" B IS" MODELS 


UNIVERSAL 

0ELAV ASST 3 1 3695 J ( FI 1 00 AC0 
SPBINC a MAIN OIAPHRAGM NOT 
NCLUOEOXSEE pic 6 I 
(OLD STYLE 0ELAYS NOT AVAILABLE 
0IPLACE WITH NEW MODEL ABOVE) 


X 

1/0 NPT PLUO-S" B I3*M00ELS 


315170-CUPICf MINTED TO MAIN 
OlAPHKAGM WITH PLIOBOND) 

MAIN DIAPHRAGM 

312760 ALL 5", OLD AI.A5B A9 
160 P( 7(0 NEOPRENE BLAC6 
313745 ALL 5", OLD A2, B A6 I60F 
( 7IC) SILICONE WHITE 
311750-ALL 0"l6OM7IC) NEOP0ENE 
BLAC6 

314153-ALL 0"25OF(I?IC) SILICONE 
WHITE 

312505 ALL 13* I60P(7IC) NEOPRENE 

blacr 


RETAINER 
3(0002-5’ MOOELS 
31106 3-0" MOOELS 
314603 -13" MODELS 


-MAIN SPRING 
31139 3 - 
311054 
313477 
312471 


SIZE STRO0E 

S VI 

0" 3/4" 

0 " 11 / 2 " 
IS" MOOELS 


’310665 RING S' MOOELS 



BASE 

310502 • 5” MOOELS 
311744 0“ MOOELS 
312099 13" MODELS 


REPLACE WITH 
CAP HEAD MACHINE 
SCREW (2) 

5 "MOOELS 1/4-20. VB 
0" MOOELS 5/16 10* 1-1/4 
13" MODELS VB-16 i M/2 
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31 371 ID 
(MP953B) 


NUT 

4 *40 1 3/ 32 

DIAPHRAGM T HICK 

LEVER 
SCREW X 
BRACKET 

3131 78 -CUP WASHER - 

FEEDBACK 6- 32 1 1* RQI© SCREW - 

SPRING (S) 

GASKET 

SCREW 0-80* 9/16 RD HO (3) 

NUT 0-80* OS" THICK 

r „p DIAPHRAGM — 


SLEEVE 


GASKET 


BUSHING 


BODY 


| RIVET 
PLATE 

SOCKET HEAD 
SET SCREW 
2-96* 1/16 (2) 


316978 FILTER- > 
(3) \ 


316979 FlLTER-<2) 


PARTS BELOW COMMON TO ALL RELAYS 


PARTS BELOW COMMON TO ALL RELAYS 


GASKET 


ROLL PIN(2) 


VALVE UNIT 


START POINT 
SPRING 


COVER ASS Y- 


Fig. tv Rel*v Assemblies Exploded View 


TO CONVERT A4 OCVlCE 
RELAY ASSY 313695 J 
FEEDBACK SPRING 1.3696 
CUP 315178 
DIAPHRAGM 3II7SO 

CUP 311749°* 314153 



• SCREW 
WAS HER 


CUP 


PIN 


I'M. ^ Did MOUS.l Conversion. 


is" 

TO CONVERT A6 DEVICE 

RELAY ASSY 313695 J 
FEEDBACK SPRING 3138(4 
CUP 315178 
OIAPHRAGM 312505 
CUP 315020 


M?l 
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FEEDBACK 

SPRING 

315918- 1/2 "STROKE 
515919-ALL other MODELS 


504 753 -LOCK WASHER 


DIAPHRAGM 
• 312204 - I60F( TIC) BLACK NEOPRENE 
14002039 -0OI-23OF (1 2 1C) BLACK 
W/WHITE DOT EPR 


312201 -CUP 


SLEEVE(BLACK) 

*312179 I60F(7IC) NEOPRENE 
14002040-001 -250F(I2IC)EP« 
(W/WMITE DOT) 


e 



1/4 COPPER OR PLASTIC TUBING L , 
l/B'NPT 


312200-CUP 


SERIES 2 ONLY 

3I4650A 

SUPPORT 

ASSEMBLY W/HEUCOIL 


BASE 

314690-1036,1044 B 1051 
31 1983-ALL OTHER MODELS 


1/4 20* I SOCKETCAP- BASE 
SCREW-(2) 

* SLEEVE(SEAL)AND diaphragm 
AVAILABLE IN 14003124 -001 (160 F.7IC) 


3I22C3 -NUT 


312199-CUP 


4-40* 3/8 ROUND HD(3) 
312160-RING 


311989-FRAME 


MAIN SPRING 
312792 - l/2"STR0KE 
312203 - ALL OTHER MODELS 


WASHER 

312794-1/2" STROKE 
314524-3/4" STROKE 


M0933B AND MP953B SERIES I CONVERT 
TO SERIES 2 WITH 3I4650A SUPPORT 
ASS'Y AND 3I6059A YOKE ASS*Y 


REPLACE WITH 

CAP HEAD MACHINE SCREW 

1/4-20*3/8 


YOKE ASSEMBLY 3I6059A WITH 
3I4650A SUPPORT ASSY 3I465IA 
USE WITH SUPPORT ASS'v WITH 
NYLON INSERT 

■ (12 


Fig. K. Exploded View. 
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M0/MP953C 


COVER 
3(2817-5" SERIES 2 
311748-8 MOPE IS 
3(21 0 3-1 S"MOOELS 




SCREW- 7ILLISTERHE AO 
6 32 i 1/2 EARLY MP953A (8) 
8-32 i 1/2 5"MP95SA (4) 
1/4-20*3/4 8" (8) 

5/18*18 * 7/8 13 (4) 


MAIN DIAPHRAGM 
312760-ALL 3" 1607(710 
NEOPRENE BLACK 

313745-ALL 5"2507(l2lC) 

SILICONE WHITE 

311750-ALL 8" I607(7IC) NEOPRENE 
BLACK 

3I4IC } (J. 8"2507(I2IC) SILICONE 
WHITE 

312505 ALL 13" 1607(710 NEOPRENE 
BLACK 


RETAINER 
310502-5 MOOELS 
31186 3-8" MODELS 


MAIN SPRING- 
SEE TABLE 2 


310665 RING 5 MODELS 



BASE 

310582 - 5" MOOELS 
311 744 8 MODELS 
312099 13" MODELS 


REPLACE WITH 
CAP HEAD MACHINE 
SCREW (2) 

5" MODELS 1/4-20*5/8 
8" MODELS 5/16-18* I 1/4 
13" MODELS 3/8-16 * I 1/2 


Ml) 


( i|t '» ( xplixled View. 
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Table 2 MP953C Spring*. 


Actuator 

Diameter 

(Inches) 

Stroke 

Inches 

(mm) 

Color 

Pressure Range 
psi (kPa) 

Part Number 

S 

1/2(13) 

Brown 

2 to 7 (14 to 48) 

312788-033 

5 

1/2(13) 

Gray 

8 to 12 <55 to 83) 

312790-034 

5 

1/2(13) 

White 

4 to 11(28 to 76) 

312791-0123 

5 

3/4(19) 

Brown 

2 to 7 (14 to 48) 

311616-033 

5 

3/4(19) 

Gray 

8 to 12(55 to 83) 

31 1618-034 

5 

3/4(19) 

White 

4 to II (28 to 76) 

311393-0123 

8 

3/4(19) 

Brown 

2 to 7 ( 14 to 48) 

311852-033 

8 

3/4 (I'M 

Gray 

8 to 12(55 to 83) 

311855-034 

8 

3/4(19) 

White 

4 to 11(28 to 76) 

311854-0123 

8 

1-1/2(38) 

White 

4 to 11 (28 to 76) 

3 1 3477-01 23 

8 

1-1/2(38) 

Green 

3 to 15(21 to 103) 

1400 2934-001 

13 

1-1/2 <<*> 

Brown 

2 to 7 (14 to 48) 

3 1 24694)33 

13 

1-1/2(38) 

White 

4 to II (28 to 76) 

312471-0123 


Table 3. MP953D Springs 


Stroke 


Inches 

(mm) 

Color 

Pressure Range 
psi (kPa) 

Part Number 

1/2(13) 

White 

4 to 1 1 (28 to 76) 

314314-0123 

1/2(13) 

m.Kk 

8 to 13(55 to 90) 

3I2792-OI7 

3/4(19) 

White 

4 to 1 1 (28 to 76) 

314313-0123 

3/4(19) 

Black 

8 to 13(55 to 90) 

312203-017 

3/4(19) 

Silver 

3 to 7 (21 to 48) 

3 14963-605 
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M0 953P B MP 9930 
313541 BOTTOM 


311983-COVER- 




i 

• * 

o 


4 


SCREW I0 24 * 3/«"mEX MO W/LOCK WASMER(6) 


304733- LOCK WASHER 


DIAPHRAGM 

*312204 I60F(7IC)BLACK NEOPRENE 
14002039 001 250F (I 2 1C) BLACK 
W/WMITE DOT EPR 

312201 CUP 


SLEFVE(BLACK) — " 

312179 I60F (7IC) NEOPRENE 
1400 20 40-001 -250F (I2IC)EPR 
IW/WHITE DOT) 


•12200-CUP 


TRIES 2 MP953P ONLY 

>1 4 650 A 

SUPPORT 

ASSEMBLY W/HEUCOIL 


BASE ~ 
314690 


1/4 20 1 I SOCKET CAP BASE 
SCREW (2) 



tf V 

ft) 


412209-NUT 


12199 CUP 


SCREW 4 40 1 3/8" ROUNO HD(3) 
312180 RING 


311989-FRAME 


MAIN SPRING (SEE TABLE 3) 


WASHER 

312794-1/2" STROKE 
314524 -3/4" STROKE 


M0953D AND MP953D SERIES I CONVERT 
TO SERIES 2 WITH 3I4650A SUPPORT 
ASS'Y AND 3I6059A YOKE ASS’V 





3I4650A SUPPORT ASS'Y 3I4657A- 
USE WITH SUPPORT ASS'Y WITH 
NYLON INSERT 


* SLEEVE (SEAL) A NO DIAPHRAGM 
AVAILABLE IN 14003124-001 (I60F.7IC) 


• •?4 


I 10 I xplotlcil View 
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312466 

$TEM->, 


EXTENSION—, 
3123(6- FOR 
VALVES WITH 
1/2 TRAVEL 
31251 T- FOR 
VALVES WITH 
3/4 ' TRAVEL 


SET SCREW 
* 1/4 28.1/4” 


310503 

BUTTON 


SCREW 
8-32 * VI6' 


ACTUATOR STEM EXTENSION 
31 18 51-8 " MOOELS 


ACTUATOR STEM AND SET SCREW 
13" MODELS 



2 1/2 In 
( 63 mm) 


VALVE BONNET 
EXTENSION KIT 
* 14000501 001 
(TO INCREASE 
DISTANCE BETWEEN 
ACTUATOR B 
VALVE BODY ) 


SET SCREW— ►L 1 

-00l,-002 r 003 * 

1/4-28.1/4" 

004 

1/4-28.3/4" ry A 


BUTTON i 

/ 

SET SCREW 
8 32 . VI6 " 


EXTENSION 


312519 

ADAPTER 


5/16 -IB .3/8" 
SET SCREW 
( 2 ) \ 


o 


1/4-18 

NUT 


14001 163 STEM EXTfNSION KITS 
ADAPT MP953C TO V033, V053, V066* 


MP953 TO V575B.V58I B, V597A 
AND SMALL SIZE V053.V055 S 
VO 56* AOAPTER BAG ASS Y 

1/2 " TRAVEL - 3080/8 A V 
3/4" TRAVEL - 308078AW 


o 


POSITION INDICATOR FOR : 

3- INCH (127mm) DIA-3I6028A 

7- INCH (178mm) DIA-3I6033A 

8- INCH (203mm DIA-3I6037A 
13-INCH (330mm) DIA-3I6036A 

CORROSION RESISTANT SPRAY: CBS PART NO 3858 


SET SCREW— - \ 
5/16-18. 3/8 
(2)N0T INCLUDED 


14001 162 ADAPTER 
ADAPT MP953C TO V033, 

V053 OR V056* 

• FOR COMPLETE CROSS REFERENCE INFORMATION ON 
VALVES -SEE FORM NO 93-5379 .... 


l ip II MPIS.T Accessories 
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MAINTENANCE 
AND REPAIR 


P638A, P643A 
PRESSURETROL & P654A 
PNEUMATIC-ELECTRIC RELAY 


INTRODUCTION 


These instructions cover maintenance, disassembly, 
and repair u( the P638A and P643 A Pressuretrol, and 
the P654A Pneumatic -Electric Relay. Complete parts 
lists and exploded views are Included. All parts and 
assemblies are designated l»y part number and des- 
cription. For ordering Information, see the note 
following the exploded view drawings. 


MAINTENANCE 

SOLVENTS AND LURRIC ANTS 

CHLOROTHENE or VYTIItNE - For removal of dirt 
Inhibited 1, 1, 1- and grease. Available 

Trlchloroethane at most office supply 

houses. 


LURRIPLATE To be applied to pivot 

V630AA. 3 oz. tube points and adjustment 

#310879 screw threads. 

CAUTION: Special care shouldbe exercised In the use 
of solvents. Have proper ventilation. 
Avoid prolonged Inhalation and/or contact 
with skin; careless handling of solvents 
can result in permanent damage to the 
respiratory system and skin tissue. 


P643A 


P6S4A 




'vrform maintc ajice as required. In general, the 
'iHy maintenance inquired is the removal of accumu- 
•d dust or dirt. Use a soft brush or blow out dirt. 
' solvent toclean any grease or caked dirt. Lightly 
■.u pivots and adjustment screw threads. 


OPERATIONAL CHECK 

A check of the units should be made with the com- 
plete system in operation. Vary the air pressure to 
the unit and observe that correct control action is 
produced. 


PARTS LIST 



Mnhimical devices must be serviced periodically if they are expected to give continu'd atis- 
factory performance , and controls an not an exception. Hou accurate and how troublefree your 
control system util be in the years to come depends largely on the maintenance given it. for 
best results, all devices in your system should be serviced at ime time. 

rime and trouble can be saved by arranging with Himeyuell for a maintenance agreement which 
will guarantee expert, eccmomical care, and insure maximum life and efficiency from your 
system. 


•Trademark 
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turn* N urn bo# 
FN 7 7^9000 
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1 20 1 1 4 COVER 


106MB PLUG 


160996B SCREW- 
46 32»l« 
put lid 


120107a BRACKET ASSEMBLY — (See tig J> 


I80996C SCHt W-*C-J2»VI6 -|un hd IB) 


1201 1% SHKLD- 

IIOIMB SCRKW-46 32» 
IB — pan hd 


(80996C SCREW -*6-32»3 16 


107139 TAB. Cover Screw, 


1808MC SCREW —66 32»J 16 -pin hd (4) 


■I 1914 I SWITCH 


•I 20 10 1 BRACKET 


I 80996 AD SCREW — 

• 6-32»7tl -pan hd (2) 


120106 LEVER 


l£)» T t80996H SCREW- 
I *-46-22*12" — pin hd 


N 8004 79A SPRING ASSEMBLY 

^—120117 PIN 

33818 SCREW 
120102 I.EVER 

fSUndard hardware Hem whirh ehowld 
lie obtained lorally when pneeihle 


Fig. 2— Bracket Assembly (120101 A) 


1 80996BB SCREW- 
46 32*1 S* -pan hd (2). 


120116 PIN 


1 20 1 OS A SPRING ASSI Mill V 

\ t 80996 AB SCREW- 
/ 46-32*14 -p*n hd 


110641 SPACER 


103773 SWITCH 


*** y o W 

iitch-( 2)' , 'v 7 


120107 BRACKET 


. 120614 SCREW. 
^ Adjusting — <21 


1 10943 STllD-14) 


1 1 I043MT DIAPHRAGM ASM MBI Y 


Fig 3— Bracket Assembly — (120107A). 


tStandard parts (screws, washers, electrical components, etc .) .should be obtained locally when possible. Com- 
ponent values are subject to change without notice Always use exact replacement parts when making repairs. 
ttBecause the component parts of this assembly are staked or require a special assembly process, it is rerom- 
m ended that a complete replacement assembly be ordered. 


Fig. 1— P638A Pressuretrol. 




Kite 6 — P«>43A Pressuretrol Assembly . 
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I70220A APUSTMENT ' V | ^^-*0066611 SPRING ASSEMBLY 

wheel assembly 

120221 WHEEL. Adjualmml 
120217 LEVEH 

t»09«E SCREW-66 40mVIS -pan bd 

I II0«2 HIVET 
1202 II BLADE 

10061 SB MAIN SPRING ASSEMBLY 

I202I6B LEVER. Main 
11616 SCREW, AdjuallnS — (2) 

* 1 202 IS BRACKET 
120226 PIN 

&19J PLUG 




-t»09*6Al> SCREW -»6 12*26 - 
pan hd (2) 

600121 SPACER 

■120222 BAHHIEH 

- 600666 SWITCH 




^ • • 




< 

*V>L 




v 

12022* BARHIER-^\ I 

996B SCREW- | v 

22»l* -pan hd 7 l •* L 

/ f •* : 

^ k&j* 






I2022S SHIE 


r 


t U0997C SC 
•8-32*416 —par M 


.. vV-V', -\ s 


— t*09*6C SCREW -46-12**16 -pan bd (2) 

*®Vx — MS00690A DIAPHRAGM ASSEMBLY 

* — 1609961) SCREW— 66-12*14”— pan hd 


■» 006*1 POST 


Kin 5— Pressuretrol Assembly (800689A). 

(Standard juris (screws washers, electrical comjxinents, etc.) should bo obtained locally when possible. Com- 
|«>nonl values are subject to change willioul notice. Always use exact replacement parts when making repairs. 
((Because the compniM'nt juris of this assembly are staked or require a special assembly process, it Is recom- 
mended that a complete replacement assembly be ordered. 
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(Standard parts (screws, washers, electrical components, etc. ) should tie obtained locally when possible. Com- 
ponent values are subject to change without notice. Always use exact replacement parts when making repairs, 
tf Because the com|ionent parts of this assembly are stnkixtor require a special assembly process, it is recom- 
mended that a complete replacement assembly lie ordered. 

Kig. ti — I’ti5t A Pm'umatic-Electric Relay. 


ORDERING INFO RMATION: 

Please orderTiy Part No. and Dt>scri|ition. Also, give complete Order Specification number 
of the device. The number Is stamped on rase. It may l>e necessary to return the entir e device 
to our factory for complete repuir and reconditioning. In the II. S. , orders should Be” mailed to 
Honeywell Inc., 1885 Douglas Drive, Minnea|xilis, Minnesota 55422. Direct all inquiries on or- 
ders to this same address. (In Canada, direct all orders amt inquiries to Honeywell Controls 
Limited, Vanderhoof Avenue, Leaslde, Toronto 17. Ontario.) 


*? HONEYWELL • mnnoapolli. Mlnnosota 55401 • Toronto 17, Ontario 


Honeywell 


Temperature Controls 


P658A, B A C 

PNEUMATIC-ELECTRIC SWITCH 


Service Data 



GENERAL 


The following includes the information required to 
service and/or repair the Pb58 Pneumatic-Electric 
Switch. A repair Parts List is included to assist in 
ordering selected parts for field repair Only those items 
which include an identifying part number are stocked 
for ordering purposes 


No special tools are required to service or repau these 
devices 

Operating ambient temperature is +40 to I40F (4 5 
to 60CV 

The switch in the Pt>58A and B models is rated as 
follows 


P658A 


25 amps at 125, 250 or 4KOv A C 

1 Hp at 1 25v A C 

2 Hp at 250v A C 

Pilot duty 750VA at 1 25. 250. or 277v A C 


The switch used in the Ph58C model is for special 
service and is rated at 5 ma (* 5 volts 


APPLICATION 


The ft>58 converts a pneumatic signal from a 
controller or other pneumatic device to a two-position 
electric switch action. Tins switching action is used to 
provide on/off control of fans, pumps, electric heaters, 
etc. found in mechanical systems. 


Reverse switching (break R B and make R-W) occurs 
on a pressure rise above the setpoint plus differential (2 
psi (13.8 kPa | ). 


switch action 

MARCS OB ON «*ISS TALC 

MARCS « » ON PWCSS 'ALL 


The SPDT switch action can also be used to energize 
alarm systems, provide interlock functions or other 
pneumatic to electric interface operations 


TO CONTAOLCCD 

Device 


p«»a 

optional 
GAOS 0 10*5' 

(F 0** AOJUSTMCNT AND 
CALIBRATION CHCCKl 


The Pb58C contains SPDT gold switching contacts 
for use in dry circuit switching and with DELTA 2000 
applications 


AOJUSTMCNT 

WHCCL 


14 IN PI ASTlC 
TUB' NO 


TO OTHCR 


CONTNOLLCR 


CONTNOCLID 

DCVICCS 


On a drop in input pressure below setpoint, the SPDT 
switch transfers from R-W to R B 




TROUBLE SHOOTING 


Inspect the Rh58 to determine that the setpoint 
(factory set and marked on complete) is correct for the 
application 

Increasing or decreasing the branch line pressure 
above or below the setpoint of the PhS8 should cause 
the switch to cycle the load See Ceneral section for 
switch rating Determine that the load connected to the 
switch is within the limits of the switch Overloading w.|| 


destroy or shorten the life of the switch If the switch is 
found to t>e defective, refer to the Repair section for 
replacement 

To adjust the setjHiint, if required, turn the 
adjustment wheel (Fig I ) clockwise (as viewed from the 
top looking down) to increase the setpoint, to decrease 
setpoint, rotate counterclockwise One full turn of the 
wheel will change the setpoint *> psig (62 kPa) 


REPAIR 

PARTS LIST 


P6S8A 


C AM A»C \m< »C h HUMtt 

Miia«OP% '•••I *o *400/- ooh« ** 

' taa' s S 

• • - - * • S %l »!■ 


OvIA 



MOuMHO' 

KAIAMAl cMOCA »A4»t HO iAOO«OT-<X> 

-AC’JATO* AtMM.I 



0*01 A »*AA» no 

*A»»/»CPOO' 


Fig 2 
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Mechanical dev ten mud be tarvicad pet tod (cell y if they are expact<d to give continued tatitfactory performance, 
and control* are not an exception How accurate and how troublefree your control tyttem will be in the year* to 
come depend* largely on the maintenance given it For bmt multi, all device* in your tyttem (houkt be terviced 
at one time 

Time and trouble can be laved by arranging with Honeywell for a maintenance agreement which will guarantee 
expert, economical care, and intore maximum life and efficiency from your tyttem 


ORDERING INFORMATION FOR HONEYWELL PARTS AND ASSFMH1 IF.S 

Contact your local Honeywell hunch office lot handling of repair*, pi icing inlorrn ition anil aititlancc When ordering 
repair part*, pleaie furrmli the Part Number and Detcnplton of parte requited Alio, provide the complete Order 
Specification Numhei of the device m which the patli ate to he med 


SALES and SERVICE from Coast to Coast... 
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. . . and across Canada: HONEYWELL CONTROLS LIMITED 

Hr *d Ollitr 4 F ac lory /40 I llpsmprr Road, Sr Arborouflh, Ontario 


...and around the World: HONEYWELL INTERNATIONAL 


ALGtRlA 
ARGtNTlNA 
AUSTRALIA 
AUSTRIA 
UNI 
v iA 

BRAZIL 

CHILI 

COLOMBIA 


G*nrr*l Olliers ■ Minneapolis. M itn SS408 


PI NMAHN 

EGYPT 

IL SALVADOR 
Mil 

F INLAND 

franc | 

Gf RMANV 
GRIAT BRITAIN 
GRilCI 


GUAM 
HONG R ONG 
N I l AND 

INDIA 
INOONI SIA 
IRAN 
ITALV 

JAPAN 
FOR! A 


KUWAIT 
LIBANON 
MALAYSIA 
mi . 

> CO 

m I hi N l ANUS 
new /(Aland 
M l 'HWAV 
PAKISTAN 


PANAMA 

PIRU 

PHIL IPPINE ISLANDS 

PORTUGAL 

SINGAPORI 

SOUTH AFRICA 

SPAIN 

SWIOI N 

SWITZERLAND 


TAIWAN 

thailano 

TUNISIA 
TRINIDAO B W I 
TURKEY 
VENEZUELA 
VIK T NAM 
YUGOSLAVIA 


B-52 



Operating Pressure Limits 
of Bellows Atsambliet 

Min 

Max. 

22 Hg vac 

85 pti 
(586 kPa) 

2 pti 
(14 kPa) 


0 pti 

300 pti 
(2068 kPa) 


TABLE 1 PP903A SPECIFICATIONS 


Approximate Throttling Rang* of Controller at: 


Lon End of Seal* 


Mid Scale 


Pressure 

Difference 

Sotpoint 

Range* 

0 22 p'i 
(0 152 kPa) 


3-50 psi 
(21 344 kPa! 


5 65 psi 
(35448 kPa) 


A blank scale it provided to parmit tho ontrollor to bo calibrated to individual installations in the field. 


High End of Scale 


26 oz. 
(11 kPa) 



4 psi 
(28 kPa) 


9 pti 
(62 kPa) 


(152 kPa) 


(207 kPa) 


Rev 12-76 
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lO'W Number 


779234 
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MONEVWCLL'MtnnMPoHl, Mlnnmot* Il40**»carb«rou«rt. Ontsrio»Sue»ldl*rlM «n« AffmttM Around th» World •Pnntnd In US A 


ADJUSTMENT MEAN* 

E sternal slatted screws (or t (wonting 


AIM CONNECTION* 
1/2 NPT 


PRESSURE CONNECTION TO SELLOWS 
1/4 NPT 


MOUNT INO 

l up lor thro*point surfed mounting 


DIMENSIONS 


See Figure 1 


Typical Operation 


l-ither an increase In supply pressure 
i a decrease in return pressure will 
increase the differential pressure across 
he system. On an increase in differen- 
tial pressure, the PP903, when set 
’ucc* acting, will increase the branch 
ure closing a normally -open 
tust enough to return the sys- 
m differential to its setpoint value. 


FIG. I PP903A APPROXIMATE DIMENSIONS IN INCHES (MILLIMETERS) 


FIG. 2. PPS03A TYPICAL OPERATION 


FINISH 

Gray 


ACCESSORIES 

.007 Restriction. 


WHEN ORDERING. SPEC.FV 
Pressure diHerence rente. 
Accessories 


MAXIMUM SAFI AIR PRESSURE 

18 per (124 kPe) 


-vr v ,V •• ,/ti 

•v Hr > r • ■ • • a • \l • v- 1 

*^1' / "*‘ v " • •. f 
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Honeywell 


THESE RELAYS PROVIDE INTER 
MEDIATE OR HEAVY DUTY SERVICE 
IN A WIDE VARIETY OF SWITCHING 
CONFIGURATIONS. 


□ Relays with 24V control coils: R182A-C; 
R882AC.F, R847A.B; RA19A, RA89A, 
RA832A; R845A 


□ Relays with line voltage control coils: 
R447A, R482A E 


□ Relays with internal 24V transformer: 
R182A-C, RA19A. RA89A, RA832A, R845A, 
R847A. 


□ Relays for use with an external 24V supply: 
R847B; R882AG.F. 


O Heavy duty relays: F447A; R847A.B 


O R447A and R847A.B have flexible internal 
leads to provide either spst or spdt switching. 


□ RA832A has contacts for low voltage and 
millivoltage (Powerpile) use. 


□ R882F is suitable for use as an emergency 
heat relay with a heat pump panel. 


□ R482E switches electronic bridge circuit 
elements. 


H.K. 

8 79 (.18) 



SWITCHING 

RELAYS 


M 


V ^ 






RA19A: RAB9A: 
R1B2A-C: R447A: 
R4B2A-E: RAB32A: 
RB4St; R847A.B; 
RB82A-C.F 


f uxn Nun Alt*' 

V • 
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SPECIFICATIONS 


IMPORTANT - - ■ 

THI SPECIFICATIONS OIVtN IN THIS PUBLICATION DO NOT INCLUDE NORMAL MANUFACTURING TOLIRANCCS 
THEREFORE THIS UNIT MAV NOT MATCH TMI LISTIO SPECIF ICA TIONS I X ACTL V ALSO THIS FROOUCT ISTISTIO 
AND CALIBRATED UNOiR CLOSELY CONTROLLED CONDITIONS ANO SOME MINOR OIFPIRINCIS IN PfRFOR 
MANCE CAN BE EXPECTEO IF THOSE CONDITIONS ARE CHANGEO 


TRADELINE MODELS 

1 


TRADELINE modeli are selected and packaged to provide eaia of itocking, ease of handling, and maximum 
replacement value. TRADELINE model specifications are the ume ai those of standard models except as noted 

below. 


r RADIUM MODil AVAIL ABtf 


R 1 82C 1 20 and 240V models 

ADDITIONAL FEATURES: 

R482C 120 and 240V models 

TRADELINE pack with cross reference label and 

RA89A 24V controller 

special instruction sheet 


STANDARD MODELS 


MODELS Refer to Tables I V 


ORDERING INFORMATION 


fronrmued on psg* S) 


T - 


WHEN PURCHASING REPLACEMENT AND MODERNIZATION PRODUCTS FROM YOUR TRADELINE 
WHOLESALER OR YOUR DISTRIBUTOR. REFEh 'o THE TRADE LINE CATALOG OR PRICE SHEETS FOR 
COMPLETE ORDERING NUMBER. OR SPECIFY- 

1. Ordir number. 

2. Voltage and frequency. 

3. Optional specifications desired. 


IF VOU HAVE ADDITIONAL OUESTIONS. NEED FURTHER INFORMATION. OR IWOULO LIKE TO COMMENT ON OUR 
PROOUCTS OR SERVICES. PLEASE WRITE OR PHONE 

1. YOUR LOCAL HONEYWELL RESIDENTIAL DIVISION SALES OFFICE (CHECK WHITE PAGES OF PHONE DIRECTORY). 

2 RESIDENTIAL DIVISION CUSTOMER SERVICE 
HONEYWELL INC . 1886 OOUGLAS ORIVE NORTH 
MINNEAPOLIS, MINNESOTA 65422 (612) 642 7600 

(IN CANADA- HONEYWELL CONTROLS LIMITED. 740 ELLESMERE ROAD. SCARBOROUGH. ONTARIO M1P 2V8I 
INTERNATIONAL SALES ANO SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD 
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TABLE I 

ELECTRICAL CONTACT RATINGS (AMPERES) 


MODEL 

R 182 A 

R182B.C 

R882B.C 

R482A 

R882A 

R482B.C 
R482D 
' R482F* 
RA19A 

RA89A 

RA832AdJ 

P845Ae.<_ 

R447A 

R847A.Bb 

60 Hz Only 

R882F 


FULL 

LOAD 

10 2 


120Vac 

LOCKED 

ROTOR 

61 2 


RESISTIVE 


FULL 

LOAD 

6.1 


240V .c 
LOCKED 
ROTOR 

306 


RESISTIVE 


43.2 I 

26 4 
0.4 , 


44 4 j 72/IOOC 



16/22C 72/IOOc 


16/22C 72/IOOC 


125 VA pilot duty at 120V and 240V. 3 amp lull load at 24V ac. 


a 24 V 'ating of 1 amp full load and 2 amp locked rotor. 
bR847B rated at 208V 
c Rating if poles are paralleled. 

^Includes contact for switching additional low or millivoltage (Power pile) load 
Millivoltage Rating 300 ma minimum at 750 mV dc. 

Low Voltage Rating: 

Pilot duty-50 VA at 24V 
Direct current rating-1 amp at 12V. 
e Second set of contacts rated for line or low voltage load. 

120V-3 amp fuli load, 18 amp locked rotor. 

240V-2 amp full load, 12 amp locked rtotor. 

50 VAat 24V. 

1 Maximum Connected Load 2000 VA, 


TABLE II COIL DATA 


MOOTL 


RA19A3 
H A89' 1 
R182A.B* 
R182C a 

I 

R447A 
R482A/B E 


J1832A a 

R845A a 

R847A a 

R847Bb 

R882A,Bb 

R882Cb 

R882Fb 


COIL 

VOLTAGE 
50/60 Hz 


COIL 

CURRENT 

(AMPS) 


SEALED VA 


INRUSH 


MAX 

PULL 

IN 

VOLT 

20 

20 




• Built-in low voltage (24V) transformer. 
bRequires external 24V transformer. 


60-2481 
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TABLE III TRANSFORMER RATINGS 


Ratings of built in transformers are as follows All 
transformers are rated at 1 20/240V, 50/60 Hz 


RB47A 

/ 0 w.llls 

RA19A, RA89A 

5 0 watts 

RA832A 


R845A 


R 182 AC 

6 5 watts 


TABLE IV SWITCHING ACTION 


SWITCHING 

MODEL 

Spst 

RA19A, RA89A. R182A. 

R482A, R882A.FC 

Spdt 

R182B, R482E, R882B 

Dpst 

R44 7A. H84/A.B, 
RA832AJ. R845A 

Dpdt 

R182C, R4B2C.E, R842Db 
R882C 


a Low/millivoltage circuit sp*t 

•'NO contacts make before NC contacts tweak. 

N C. contacts make betore N O. contacts tweak 
C 1 single throw branch. 


FINISH Gray enamel 
KNOCKOUTS 

Case bottom (2) RA19A, RA89A. RA832A. R845A. 

(3) R182A C. R482A E. R882A C,F. 

All models have 1 wiring hole in case top 
All knockouts are for 1/2 inch J 1 2.7 mm| conduit. 
! PROVALS 

UNDERWRITERS LABORATORIES INC listed 
RA19A; RA89A . RA83?A. R882A-C.F. R845A 
It No. E443h Guide No. XAPX. R482A D 
FBI No. S14480. Guide No. NLDX. R447A. 
1047A.B File No SAMI. Guide No SDFY. 
CANADIAN STANDARDS ASSOCIATION certified 
R482A D. R882A C, K447A R847A.B File No. 
LR1620 


OPTIONAL SPECIFICATIONS 

R845A available without electrical barrier between 
terminals 2 and 4. and 5 and 6. For switching two 
equal line voltage loads. 

R482A available with fungus proofing, 60 Hz only. 
R482B available with 24V coil 



ih * - 

lie si is«t| 

DIMENSION A 


[ MODI L 

RA It/. RAMA 
*A«J2A, H845A 

PI 44 7 A. M47A.B 

RISIA-C. R442A K. 
MI2A<i 

| BFFYiT 

i 4/r4 tit'll 

i i /« itifi 

1 l/ll |t> 0| 


FIG. 1 — APPROXIMATE MOUNTING DIMENSIONS 
[MILLIMETRES IN BRACKETSl . 


INSTALLATION 


WHEN INSTALLING THIS PRODUCT . . . 

1. Read these instructions carefully. Failure to 
follow them could damage the product or cause a 
hazardous condition 

2. Check the ratings given in the instructions and on 
the product to make sure the product is suitable for your 
application. 

3. Installer must be a trained experienced service 
technician 


4. After installation is complete, check out product 
operation as pro’nded in these instructions. 


CAUTION 


Disconnect the power supply before beginning 
wiring to prevent electrical shock and equipment 
damage 
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MOUNTING 

For replacement, mount relay in same location as old 
cont il If a new installation, locate the relay vertically 
on a solid wall or partition as near as possible the device 
to be controlled. Select a location that is easily accessible 
for installation and service. 

NOTE To reduce possible transformer hum and relay 
noise that is sometimes amplified by mountinq gur- 
faces of sheetmetal, plasterboard, and similar 
materials, place rubber or felt washers between case 
and the mounting surface. 

1. Position relay and mark mounting holes 

2. Start a screw for the keyhole type mounting hole 
in upper nght hand corner. Screw it down within about 
1/8 inch 1 3.2 mm| of the surface. 

3. Hang the relay on the screw, position the case, and 
start the bottom screw, tighten both screws. 

WIRING 

IMPORTANT 

TTie terminals on these switching relays are ap 
proved for use with copper wires only. 


All wiring must comply with all applicable electrical 
codes, ordinances, and regulations. Follow any mstruc 
tions furnished with the controlled equipment 

Hookup diagrams for these relays are included If two 
or more devices are to be controlled in parallel, their 
total current must not exceed the relay load rating 


IMPORTANT 

The transformer on the R 1 82C may overheat when 
used with a series 20 thermostat if the total 
resistance of the thermostat circuit exceeds 2.5 
ohms. If the measured resistance of the thermo 
stat (including thermostat wire and thermostat 
cm tact resistance) exceeds 2.5 ohms, add a 100 
ohm, 10 watt resistor between the W and R teuni 
nals. Table V gives maximum thermostat wire 
runs, if longer runs are necessary, measure the 
resistance or add a 100 ohm, 10 watt resistor 
across terminals W and R. 


TABLE V 


AWGWIRe) TOTAL WIRE 
SIZE LENGTH 

(NUMBER) 

LENGTH OF 
RUN TO 
THERMOSTAT 
(2 WIRES) 

[feet 

METRES 

FEET 

METRES 

120 


60 

18 

20 I' 200 

61 

100 

30 5 

18 I" 300 

91 5 

150 

45.5 

16 (.00 

152 5 

250 

76 

14 1 800 

244 

400 

122 



FIG 2- THERMOSTAT CONNECTIONS FOR R182AC 
RELAYS. 



FIG. 3-INTERNAL SCHEMATIC AND TYPICAL 
HOOKUP FOR R182A. SEE FIG. 2 FOR 
THERMOSTAT CONNECTIONS. 



FIG 4 INTERNAL SCHEMATIC AND TYPICAL 
HOOKUP FOR R182B (RELAY MAY Bl 
CONNECTED FOR SPST SWITCHING I SEE 
FIG. 2 FOR THERMOSTAT CONNECTIONS 
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FIG. 7-INTERNAL SCHEMATIC AND TYPICAL 


HOOKUP FOR R882B 



FIG 6-INTERNAL SCHEMATIC AND TYPICAL FIG. 8-INTERNAL SCHEMATIC AND TYPICAL 
HOOKUP FOR R882A HOOKUP FOR R882C. 
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FIG. 9-R882F EMERGENCY HEAT RELAY USEO WITH HEAT PUMP PANEL (WITHOUT IMPEDANCE RELAY! 
AUXILIARY STRIP HEATER RELAY NO 1 IS POWERED FROM 1 HE LOW VOLTAGE HEAT PUMP 
PANEL CIRCUIT STRIP HEATER RELAYS 2 AND 3 ARE POWERED FROM A SEPARATE L.NF 
VOLTAGE SOURCE. 
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FIG. 10-R882F EMERGENCY HEAT RELAY USED WITH HEAT PUMP PANEL (WITH IMPEDANCE RELAY) 
AUXILIARY STRIP HEATER RELAY NO 1 IS POWERED FROM THE LOW VOLTAGE HEAT PUMP 
PANEL CIRCUIT. 
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FIG. 12- INTERNAL SCHEMATIC AND TYPICAL FIG. 13-INTERNAL SCHEMATIC AND TYPICAL 
HOOKUP FOR RA89A. HOOKUP FOR RA832A. 
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FIG 18-INTERNAL SCHEMATIC AND TYPICAL 
HOOKUP FOR R482C R4870 IS THE SAMI 
WITH THE EXCEPTION OF OVERLAPPING 
RELAY CONTACTS AND CONTACT 
RATING 




FIG 20 R847A WIRED TO BREAK ONE SIDE OF 
THE CIRCUIT WITH SPST SWITCHING. 
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FIG 19 INTERNAL SCHEMATICS FOR R447A AND 
R84/A.H RELAYS AS SHIPPED I ROM 
FACTORY 


FIG ?1 R44/A OR RM7I *^IRE D TO BREAK ONE 
SIDE OF THE CIRCUIT WITH SPST 
SWITCHING 
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FIG. 22-R447A OR R847B RELAY WIRED TO 
BREAK BOTH SIDES OF THE CIRCUIT 
WITH DPST SWITCHING. 


FIG 23 -R447A OR R847B WIRED TO BREAK ONE 
SIDE OF THE CIRCUIT WITH PPST 
SWITCHING TO CONTROL MULTIPLE 
LOADS. 


SERVICE AND CHECKOUT 


1. Never use oil on any part of the relay coil or 
contacts. 

2. The cover should be kept on the relay during 
normal operation and removed only for service and 
checkout. 

3. Relay contacts arr arranged so that they close 
with a wiping action and are self cleaning The contacts 


may turn black after being in service for some time This 
discoloration does not prevent proper operation. 

4. After installation is complete, operate the relay 
and equipment through at least 1 complete cycle to 
make sure that the relay controls the equipment as 
intended. 


Dor CultOm#f, 

A a Mtlcom* your comment* and lu^ftitioni for improving this publi 
cation Your ••• itanca it graatty appraclatad and will anabia ut to provida 
battar tachmcai information for you 


Piaata aand your command and tugga«t>ont to 
Honaywaii Inc. 

Monaywail Plata 

Mmnaapolit. Mmnaaota 55406 

ATTN Publication# Suparviaor MN12 3247 


HONEYWELL MINNEAPOLIS. MN 66406 INTERNATIONAL Saiat Officat in all principal citiat of tha world Manufactur mg m 
Australia. Canada. Finland. Franca. Garmany. Japan. Maalco. Nathariandt Spam. Taiwan. Unitad Kingdom, U S A 

PRINTED IN U S A 










Air connections made via 1/4 inch 
(6 mm) sharp barb type connectors 
for 1/4 inch OD polyethylene tub- 
ing. 

Can be wall or panel mounted in 
any position without affecting the 
operation of the relay. 


Constructed of acetal copolymer 
plastic and corrosion resistant metal. 

Available with either leadwires, 
junction box, or plug in electrical 
connections. 


• Can be directly mounted tc MP- 
5I6A Operators, VPSI9C Valves. 
M PftOII and PP9Q2 Pressure 
Regulators using 14003637-001 
mounting adaptor (contained in 
14003638-001 Kit). 


MODELS 


RP417A I 


LiM Low W.ll Pinol Oovic* Splic* Op.n Cord & 

Voltage Vottago Mount Mount Mount Box Coil Plug 


•Trademark 

Rev. 3-77 
J.L.G. 


Njmbdi 77 9868 

Commute*! O'v 


Electric-Pneumatic 

Relays 


General 

The RP4I7 and RPKI7 Electronic- 
Pneumatic Relays are electrically oper- 
ated pneumatic switches used for 
interlock between an electrical system 
and a pneumatic control system. These 
devices can also be used as stop and 
bleed relays or as diverting or selector 
relays. 

The RP417 and RP8I7 Relay valve 
bodies are constructed of molded 
acetal copolymei plastic. Internal valve 
parts are constructed of stainless steel, 
copper, plastic, and Buna rub- 

ber These relays are designed for cither 
wall mounting or panel mounting, 
depending upon the application. They 
can be mounted in any position with- 
out affecting the operation of the 
device. An optional mounting kit 
(14003638-001 ) is available to facili- 
tate direct mounting to MPSI6A 
Operators. VPS19C Valves, or PP90lt 
and PI*702B Pressure Regulators. 


MODEL NUMBER RP417A.B.C; RP017A B 
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Typical Operation 


When the coil it de-energized, porti 
2 and 3 aie connected and port I u 
blocked. When the coil it energized, 
porta I and 3 are connected and port 2 
ia blocked. 


The valve can function aa a three 
way normally open, a three way nor- 
mally cloaed, or a three way direction- 
al control, depending upon the piping 
hookup. 


If applied aa ahown in Fig. 3. when 
the fan ia turned on, the coil ia ener- 
gized. Thia connect! porta I and 3, 
parting aupply air to the damper opera- 
tor. With the fan off, the aupply port 
ia cloaed. Porta 2 and 3 are connected, 
bleeding the damper operator to atmoa- 
phere. 


PNEUMATIC 

SIGNAL 



DAMPER 

OPERATOR rr-MMi 


FIG. 3. TYPICAL PIPING HOOKUP OF THE RP417 OR RP817 RELAYS 



Honeywell Pneumatic 

Switching Relays 

MOIH NUMBER HPG7QA ft B 




FIG. 1 -APPROXIMATE DIMENSIONS OF RP670A IN INCHES (MILLIMETERS) 


-l/2(dio) 
(38) 





fcTh'* 

D'lU 


i a— i 


^PORT 3 -PILOT 

PORT 6 - NORMALLY CONNECTED 
PORT 7 -COMMON 

PORT 8 - NORMALLY DISCONNECTED 


/ AU FOR 5/32 in (4mm) 
^ 00 PLASTIC TUBING 

77-983i-b 


TIG. 2-APPROXIMATE DIMENSIONS OF RP670B IN INCHES (MILLIMETERS) 


General 


The RF670A & B Switching Relays 
are two-position pneumatic relays with 
either single-pole (RP670A) or 
double-pole (RF670B), double-throw 
switching action. They are designed 
for use in pneumatic heating and cool- 
ing control systems where a valve or 
damper operator must be switched 
from one circuit to another. Switch- 
over pilot pressure must be two- 
position, not modulated. 


Features 


• Available with either single-pole, 
double-throw (SPDT) or double- 
pole, double-throw (DPDT) switch- 
ing action. 

• Second switch on DPDT (RP670B) 
models molded in black for identifi- 
cation. 

• Air connections for 5/32 in. (4 
mm) OD plastic tubing. 

• Molded plastic construction with 
neoprene diaphragms, stainless steel 
lever, and music wire spring. 

• Designed for in-line mounting but 
can be wall or panel mounted with 
a 1-1/2 in. (38 mm) diameter metal 
spring clip. 


Specifications 


MODELS 


RP670A: SPDT Switching Relay; avail- 
able with switch action occurring 
between 4 end 6 psi, 14 and 16 psi, or 
19 and 21 psi (30 and 40 kPa, 95 and 
110 kPa, or 130 and 145 kPa) non- 
adiustable. 


77 9851 
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RP670B DPOT Switching Rslay; avail 
able with twitching action occurring 
batwvan 4 and 6 pti or 14 and 16 p(i (30 
and 40 iiPa or 95 and 110 kPa). non 
adjuitabla. 

NOTE: Balow minimum pressure, Ports 
6 and 7 ara connactad and Port 8 ii 
isolated. Abova maximum praaaura, 
Ports 7 and 8 ara connactad with 
Port 6 isolated 

OPERATING AIR PRESSURES' 

Pilot Prassura: 0 to 21 psi (0 to 145 
kPa). 

Switch Praasura: 0 to 21 psi (0 to 145 
kPa). 

MAXIMUM SAFE PRESSURE 

30 pti (205 kPa). 

AMBIENT OPERATING LIMITS 

Tamparatura: 32 to 125F (C to 520 
Humidity: 5 to 95% 

DIMENSIONS 

Raltr to Figs. 1 and 2. 

WHEN ORDERING. SPECIFY 

Modal Numbar. 

Mounting Clip (for wall mounting if 
desired) Part No. 14003030-001. 


Typical Operation (Rg. 3) 

When used in a summer-winter 
system, during the summer cycle pilot 
pressure (Port 3) is below minimum 
switching pressure of the KP670 and 
Port 6 (Normally Connected) and Port 
7 (Common) are connected. Port 8 
(Normally Disconnected) is isolated, 
thereby removing the low limit con- 
troller from the system. 


During the winter cycle pilot pres- 
sure is above the twitching pressure, 
Ports 7 and 8 are connected and the 
low limit controller resumes it's over- 
ride operation to bring on heating 
Port 6 it isolated. 

The second switch on the RP670B 
(molded in black plastic for identifica- 
tion) can be piped to the tame kind of 
system as the Tint twitch, or to a dif- 
ferent system if desired. 
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Honeywell 


Comfort Control Systems 


RP908A & B 

PNEUMATIC CONTROLLERS 


Service Data 


GENERAL DESCRIPTION 


The RP908A f“d B controllers we force b sluice 
pneumatic ampl.l.rs, with adjustable proportional 
bands. All models w.. corrosion resistant for high humid- 
ity or salt service (not in direct spray); and may be set 
for either direct or reverse action. 

The RP*H)8A controller, in conjunction with its 
remote sensor, provides proportional direct control or 
limit control in air conditioning systems. 

The RI*>08B dual input controller has an adjustable 
authority setting for the compensating sensor relative to 
the system effect on the primary sensor. It is applied to 
compensating systems by using an additional compen- 
sating signal to change the control point of the controller. 
Temperature, humidity, pressure or dewpoint may be 
controlled by using the appropriate sensors. 

Both A and B controllers have an optional model that 
features remote control point adjustment (CPA). This 



77-9283-1 

feature changes the control point from a remote location 
by varying the pressure on the CPA port. 


Table I. 


With Without 

Single Calibra Calibre- 

Single Input Dual With Without With Without tion tion 

Input Limit Input Com Cover CPA CPA Knob Knob 


RIN08A 


RPK)8A 


RP*J08A 


RP408A 


RPW8A 


RP908A 


RPW8A 


RP908B 


RP908B 


RPW8B 


RP908B 



fOtm Number 


75-5531 

Commercial O* 


Rev. 11-77 
J.S. 
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SPECIFICATIONS 

Supply Air Preuure: 18 p«i (124 kPa). 


Maximum Safe Air Preuure: 25 psi (172 kPa). 
Ambient Temperature Limits: 40 to 120F(4to90C). 


TYPICAL OPERATION 


RP908A (See Fi«. 1) 

When uied in a heating fystem with the controller let 
for direct action, a drop in temperature at the icnsor 
lowers th>. i ranch line preuure, opening the valve to 
increase the flow of heating medium to the coil. If the 
conlrol point adjustment model (CPA -not shown) is 
used, an increase in air preuure on the CPA port raises 
the setpoint of the controller and a decrease lowers it. 



RP908B (See Fig. 2) 

An increase in outdoor temperature causes the com- 
pensating (outdoor) tensor to raise the branch line pres- 
sure. If changes occur at both the outdoor and discharge 
sensors, the resulting change in branch line preuure is 
dependent on the authority setting on the controller. 



RP908A LIMIT CONTROLLER (Sm Fig. 3) 


act to modulate outside and return air dampers to main- 
tain a constant mixed air temperature. When the mixed 
air temperature exceeds the setpoint of the primary con- 
troller, the outdoor damper opens farther and the return 
air damper drives towa'd its dosed position. As the out- 
door air reaches the setpoint of the primary controller, 
100 percent outdoor air is taken in. 

As the outdoor air temperature continues to rise and 
reaches the limit controller setting, its branch line pres- 
sure reduces, closing the outdoor dampers while opening 
the return air dampers. The dampers remain in this posi- 
tion as long as the outside air temperature exceeds the 
limit controller setpoint. 

On all limit control applications, a model with a fac- 
tory blocked restriction or a field modification to block 
the internal restriction is necessary. When a restriction is 
blocked, the port number is shown in a box on the 
drawing and a separate restricted source of air must be 
furnished *«• the sensor. When more than one controller 
is connected to a single sensor, the same technique of 
blocking the internal restriction and supplying air to the 
sensor(s) through a separate external restricted main is 
used. If there is variable preuure on the “M” port, the 
separate main auures proper calibration of the limit con- 
trol and accurate indication of its sensor temperature. 



UNIT 

CONTROLLER CONTROLLER 


When used as an economizer controller in a mixed air 
system, the primary controller and the mixed air sensor 


Fig. 3. RP908A Limit Controller. 
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RP908A LOW LIMIT CONTROLLER (See Fig 4) 


Uied as a low limit controller, the KJNOHA reducer 
branch line prewure to open a heating valve to main- 


tain the discharge temperature at Its setpoint when the 
primary controller is partially or completely satisfied. 



PRIMARY 


LOW LIMIT 


rr*«ssa-a« i 


Fig 4. Low Limit Controller. 


MAINTENANCE 


The only preventive maintenance necessary is an 
annual visual chtck for leaks, loose ttttmgs, etc and an 
operational and calibration check. 

Use PLASTILUBF* (311057, 2 oz. tube) for ”0" 
rings, screw threads, etc. Use MOLYCOTH* or similar 
commercial powdered lubricant for pivots and plungers 
in units with CPA. 

OPERATIONAL CHECK 

Vary the pressure slowly in ports I and 2. The main 
lever should move smoothly, and the branch line pressure 
should change gradually in the proper direction. 

CALIBRATION CHECK 

RP908A-Chang< the setpoint of the controller to the 
existing sensor temperature if the two don’t already 
match. The branch line pressure should be at its calibra- 
tion pressure (8 ±1 psi (55 ±7 kl’a)) unless otherwise 
noted. If recalibration is necessary, see Calibration Pro- 
cedure. 

Rl*K)HB Determine the existing calibration tempera- 
ture from the reset schedule Measure the temperature at 
the port I sensor. These temperatures should agree within 
2 percent of the sensor runge span and the branch line 
pressure should be within the operating range of the con- 
trolled device. See Calibration Procedure for RP^OSB if 
recalibration is necessary. 

•Trademark 


FIELD MODIFICATIONS 

CHANGE FROM DIRECT ACTING TO REVERSE 
ACIINt; 


The change from direct to reverse is made by follow- 
ing the three steps listed in Figure 5. 



A DISCONNECTED WHEN PB IS LESS THAN 15%, 
REGARDLESS OP ACTION 4707 


Fig. 5. Set-Up for Reverse-Acting Operation. 
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ADJUSTMENTS 


REPLACEMENT OE RESTRICTION WITH HLANK 
IT XII 

Tlio internal restriction mutt he replaced with a blank 
plate when the senior » supplied with an external source 
ol restricted air. This occurs when the air supply to the 
"M” port of the contioller may be varied by othei con- 
trol* or when a single sensor is connected to more than 
one controller (see Eig. <<> To replace the restriction 
with a blank plate, refer to liguic 10 lot KP408A or 
figure 12 for KP'OMi and proceed as follows. 

1. Remove the manifold and gasket. 

2. Remove the port I “O” ring, restriction, screen, 
filler, and washer and replace them with the blank 
plate No. 3IM25. 

3. Reassemble the “O” ring, gasket, and manifold, 
carefully noting the orientation ot the gasket. 

When using only one port ol an KPOOKH controller and 
the restriction is not blocked, do not plug the unused 
poit but leave it open to avoid building up to mam line 
picssute in the sensor chamber. Two models ol the 
RI H K)KA aie provided with a factory installed blank. 
The e models are identified by a red manifold When 
field installing a blank, the manifold should be maikcd 
indicating that the restriction is blocked. 
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I ig. t>. Blank Plate Used to Block Restrictions. 


PROPORTIONAL HAND ADJUSTMENTS (Refer to 
Eig 7) 

I. Loosen the proportional hand ad)us(ment knob and 
slide the indicator to the desired proportional band. 
NO 1 1 When a proportional band of more than 1$ 
percent is used, fasten the pioportional band bus 
spring to the mam lever. ( This spring is left uncon- 
nected il proportional band is I 5 percent or under.) 

2 The controller must be recalibrated whenever the 
proportional band is changed. 

Rl MOTE CONTROL POINT ADJUSTMENT 

A piessure change from .1 to 1 3 psi (20 to *H) kPa) in 
the remote CPA. changes the control point proportion- 
ately by 20 percent of the sensor span. 


SI I COIN I ADIUSIMI NT (See Eig. H) 

I he setpoint is laised by turning the setpoint adjust- 
ment screw counterclockwise. This increases the force 
Irom the sel point spring on the main lever sothat a greater 
force from the sensor chamber is required to cause an 
incicasc hi bunch line pleasure. 

The setpoint adjustment screw has a vernier for One 
ad|uslmeiil. The screw has 10 marked divisions, each 
division equals 1/2 percent of the sensor spun (I I pet 
division loi a 200 dcgiee sensor span, or 20 turns for the 
whole span). 


CALIBRATION 


Always calibrate with IK psi (124 kPa) main air pres- 
sure. On CPA models, set CPA to K psi (55 kPa). A 0 to 
U) psi (0 to 207 kl'a) gage must be installed in branch 
port line during calibration and a temperature, humidity 
oi piessurc gage should be installed in port I (and port 
2. il Kl'tOKH is used). II the reset signal on an RP00KA 
is produced by the output of a room thermostat or 
pressure control. a >0 psi (207 k Pa) gage must be installed 
m the No. 2 port. Otherwise, the scale range on the gage 
should match the range of the sensor for ports I and 2. 
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KPVOHA 

I here aie two methods of calibrating the RDNINA 
when IN pm (124 kill main an is supplied to the con 
tiollcr and the internal restriction u not blocked. 

(Al IHRATION USING Till ADJUST ABU Kl STRIC’- 

tion 

1. Install the proper senior range wale plate on the 
controller II not installed already 

2. Disconnect the port I sensor and connect an adjust- 
able restriction to port I. 

.1 Choose a setpoint and adjust the restriction until the 
gage in port I shows this setpoint. 

4. Turn the setpoint adjustment wiew until the HI I' 
reads N psi (5$ kl*a>. This is standard calibration. On 
some applications the calibration branch line piessure 
may be set al a different point that relates to the 
spiing range of the device being operated. 

$ Move the sensor range wale plilc to the setpoint and 
tighten the wale The controller is now in calibration. 

ft. Disconnect the adjustable rrstiiclioti and reconnect 
the sensor. 

CAI IHRATINt; WITH CAUISONl V 

I lnsi.nl gages in ports I and H (I’oit I gage must 
match sensor, port li .W psi |207 kl'a| gage is used!. 

' i ill the proper sensor range scale plate on the con 
rif not alieadv done 

- i urn the setpoint adjustment wiew until lit P is N |>m 
( > s kl’a) oi otliei selected calibration prcssuic. (See 
step 4 above.) 

i Move the scale until the setpoint indicator is at the 
reading shown on the port I gage and lighten the 

s, ale. 

5. Adjust the setpoint to the desued control selling. 


KPnONM 

Ihe only method of calibrating the RPmiKII dual 
iii|>iit controller is to use an adjustable restriction. It 
the settings are known, proceed to su*|i No I ol the 
procedure. II they must he calculated, read the follow- 
ing information and calculate as shown, the authority 
calculator (Pait No. KIT) may be used to simplify these 
calculations. 


CALCULATIONS 

Although this typical example is shown for a hot 
water reset system, the formulae also apply to other 
reset systems. 

I our separate jiatamcters must be known in order to 
jitojtetly calibrate a reset system: Reset Schedule, 
Ditoillmg Range. ProjHirlional Hand, and Authority. 

Rnet Situ'ilulf 

I lie reset whedule will be plotted by determining the 
outdoni ait temperature at which designed maximum 
lieatmg water temperature is needed and the outdoor air 
lempeiature at which no heating is required Minimum 
water temperature of 'Hi I (32 O is recommended at 
this point for direct radiation systems. Use NO I (27 C) 
for systems with healing coils, and 75 F (24 C) for 
radiant limit panels. 

Piti ililiitg Kaitgc I I'R I 

Throttling langc indicates the change in water tem- 
Itcralurc at the sensor to cause Ihe valve to move from 
fully ojten to fully closed (full heat to no heat). It is 
desirable to have a IK as narrow as jiossihie for efficient 
valve control and yet wide enough to produce stable 
valve operation. AIK of 10 I- (5 ( ) is a recommended 
trial setting. It ihe system will not stabilize after being in 
operation lor a short jH'tiod of time, the I K should be 
increaw'd (this will require lecalculatiou of the propor- 
tional baud and juilioniy). An unstable system can be 
recogm/ed by frequent, icpclitive changes in branch line 
pressure, known as hunting or cycling. 

When Ihe throttling lange has been selected, it must 
he converted to a proportional band value that can be 
set on llic coutiollci. 

/V. >/•» triit nul Uiii hi l I'll) 

Proportional Hand is similar to TK except it is 
expressed m terms ol percent of temperature change 
latlici than degiees. ProjHirlional band can be determined 
by using the lollowuig formula 

TK 

x 100- PB% 

Sensoi S|*an 

Ixamjde: 

W hen a sensor having a 2(H) degree sjian is used and a 
10 degree TK has been selected 

10 

x 100-5% 

200 
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Auth.trltv 


Authority indicates the amount of effect that the 
change in outdoor ai: temperature will have on the con- 
trol point. Authority can he determined hy the follow- 
ing formula: 

AT | ♦ TR 

Authority • a 100 

AT 2 

Where 

TR ■ Throttling Range 

AT| • Change in Hot Water Temperature 

AT 2 ■ Change in Outdoor Air Temperature 
Example: 

Determine tettingi for a system where hot water 
should be controlled at I HO I when outdoor air tempera- 
ture is -10 F, and reduced to *>0 F when outdoor air is 
65 F. Assume a TR of 10 F. 


Reset Schedule 


Outdoor Air 

Hot Water 

Temperature (Tj) 

Temperature (T| ) 

Sensor 2 

Senior 1 

10 F 

180 F 

65 F 

90 F 


AT 2 • 65- (10 F)- 75 F 
AT | - 180 -90 - 90 F 

TR ■ 10 F (assumed) 

10 

I’B ■ x 100-5% 

200 

90+10 

Authority x 100 * 133% 


RP908B CALIBRATION PROCI DURl 

1 . Install the sensor range Kale plate matching the port I 
sensor on the controller if not already done. 

2. Disconnect the sensors to ports 1 and 2 and connect 
an adjustable restriction to each port. If an external 
main has been connected to the sensor line, install the 
adjustable restriction on the sensor side of the tee. 

3. Select the low end of the sensor I schedule (‘>0 F or 
32 C). Adjust the No. I restriction until the sensor I 
gage reads that temperature. 


4. Select the high end of the sensor 2 schedule (65 F or 
tH C). Adjust the No. 2 restriction until the sensor 2 
gage reads that temperature. 

5. Set the Authority and Proportional band into the 
controller. Adjust the setpoint adjustment screw until 
the branch line gage reads 12 psi (89 kPa), or until it 
reads the “valve close" pressure if the valve has other 
than a standard 4 to 1 1 psi (27 to 76 kPa) spring range. 

6 Move the sensor range scale plate until the desired set- 
point lines up with the setpoint indicator and tighten 
the scale plate. The controller is now in calibration. 


REPAIR 


To replace internal filters, screens, restrictions, and 
"O" rings, use repair kit Part No. I400269o-00l. 


1 . Remove four (4) manifold screws and save. 

2. Lift the manifold from controller body. 

3. Remove the gasket and discard. 

4. Note location of filters and restnctions ui controller 
body. The RP908A may have two or three filters 
and the RP90KB may have three or four. Some con- 
trollers may have a blank plate in place of a restric- 
tion, filter, screen and washer. 


5. Remove washers, filters, screens, restriction^) and 
“O" rings, and discard. 

6. Remove restriction blank, if installed, and save. 

7. With the new parts from the kit, install the washers, 
fillers, screens and restriction(s). See Figure 10 for 
R 1*908 A and Figure 12 for the RP908B 

8. Reinstall the restriction blank 

9. Add the "O" rings and the gasket. Orient the gasket 
in the way that blocks no ports. 

10. Place the manifold in position on the gasket and 
install the original four screws. Tighten securely. 
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ON AI047 N A 1002 (2). MSB PONTS ONLY, 
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ON SOMI RP9O0A APPLICATIONS PORT 
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PLATE (FIELD MODIFICATION) 
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ON A 104 7 B AIO0? (2), M B B PONTS ONLY, 
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PIVOT SCREW (2) 
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Fig. 1 1 . Detail of RP908A Bracket and Indicator Assembly. 


RP908B 


“0" RING (4) 



315204 A MANIFOLD ASST 


SCREW (4) 
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PAN HE AO 


GASKET 


RESTRICTION (2) 

ON SOME RP908B APPLICATIONS PORT 
NO I OR NO 2 MAY BE BLOCKED BY REPLACING 
THE RESTRICTION. FILTER. SCREEN 
ANO WASHER WITH THE 3I6I2S BLANK 
PLATE (FIELD MODIFICATION) 


PORT 2- 
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MAIN ^ 0«j£K 


A 


INSTALL CONVEX SIDE UP ( . 


.) 


14002696 001 REPAIR KIT 

INCLUOES II) GASKET. 14)0-RINGS, <4)SCREENS; 
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(4) WASHERS 


14001258-001 
R A SPRING (2) \ 


14001848 001 
BIAS SPRING - 



3161658 

REPAIR 

ASSY 
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THESE REPLACEMENTS 


hig. I 2. Detail of Kl'KlNIi Manifold and Body Assembly. 
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Fig. 13. Detail of RP908B Bracket and Indicator Assembly. 



ACCESSORIES 
Si ALE PLATE KITS 

I out ualc plate kiti air available. Each kit contain* a 


different »ct of Hick on decal* Specific decal* ate listed 
with piopei oidei number* In tlie table below. 


Table 2 Scale Mate kit* 


No 1 1 Smi l A 


o to :txi i 

20 to HOC 

40 to 160 1 

S to I0SC 

40 to 240 1 

10 to 40 e 

SO to 1 SO I 

to to toe 

} to 1 S |**ik 

10 to KO, Kll 

Wanncr/l'oolci 

0.2 to 1 0 kfjan 1 


No tlM^t 


40 to 7S I l»c* Point 
:o to ko i 
40 to (A) C 
S to 2S (' Ik's* Point 


N.i tlhOOSA 


0 to <> inches 


No UMlim 


0 to I Ml mm 


GAGES 

inch (tapes are also available. They are found on Form 
The 1*1/2 inch gages are listed below. 2*1/2 and 3*1/2 No. 741269. 

Table 3. Gages. 


Gages 

(1*1/2 in dia back 
conn. I/HNPI) 

Scale Range 

For Use with Sensor 

14000711(14)0: | 

25 to 125 F 

LP9I4 

14000786-0 12 ' 

*5 to 55 C 

LI*M4 

305929 

*40 to 160 F 

LIN 14 

305932 

40 to 70 C 

LP9I4 

305931 

40 to 240 F 

LP9I4 

305934 

5 to IISC 

LI*) 14 

305986 

•20 to HOF 

LP914 

305987 

30 to 30 C 

LI*) 14 

305930 

0 to 200 F 

LI*) 15 

305933 

•into 93 e 

LI*) 15 

305972 

$0 to 100 F 

TP924, T 1*974 A TP925 

305973 

10 to 38 C 

Tl*)24, TP974 & TP925 


Relative Humidity 


305974 

30 to 80% 

lll*)0l & IIP902 

14000786*003 

15 to 75% 

1 ll*)7 1 

14000786-004 

65 to 95% 

111*971 


I Sew Point 


305988 

40 to 75 1 DP 

TP925AI0I8 

305989 

5 to 25 C DP 

TP925AI0I8 


I'revsure 


305965 

0 to 30 psi 


305615 

•1 to 1 in. of We 

Pl*»05 

305621 

-25 to 25 mm of WC 

PP90S 

30S6I6 

0 to 2 in. of WC 

PINOS 

305622 

0 to 50 mm of WC 

PINOS 

305617 

1 to 3 in. of WC 

PINOS 

305623 

25 to 75 mm of WC 

PINO 5 

305618 

2 to 4 in. of WC 

PINOS 

305624 

50 to 100 nun of WC 

PINOS 

305619 

3 to 5 in. ol WC 

PINOS 

305625 

75 to 125 mm of WC 

PINO 5 

305620 

4 to 6 in. of WC 

PINOS 

305626 

100 to 150 mm ofWC 

PINO 5 
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Specifications 


Pneumatic Ratio Relay 


mm NuMHtN Rpg/iA 




Honeywell 


General 


The RP^IA Ratio Relay it a four 
port non-bleed pneumatic relay which 
produces a modulating pressure output 
proportional to pilot pressure changes 
It it used for controlling pneumatic 
valve or damper motors in sequence 
from a single thermostat. 


Features 


• Adjustable pilot start point pres- 
sures. 

• Two pilot pressure ranges available 

• Four (4) sharp barb air connec- 
tions Main is for 1/4 in (0 mm) 
OD tubing. Branch. Pilot, and 
txhaust are for 5/32 in. (4 mm) 
OD tubing 

• Molded plastic construction with 
neoprene diaphragms and stainless 
steel valve seats 

• 100 mesh stainless steel screens in 
main and branch ports. 

• Designed for in-line mounting but 
can be wall or panel mounted with 
standard 2 in ($1 mm) diameter 
cable damp. 


MODELS 


RP971A Pilot pressure ranges ot 3 or 5 
psi (20 or 35 kPi), non-ad|ustable 


START POINT 


Adiustable from 0 to 10 psi (0 to 70 
kPa). 


MAXIMUM SAFE AIR PRESSURE 


30 psi (705 kPa) 


FORT IDENTIFICATION 


PORT I MAIN -FOR 1/4 IN (6mm) 0 0 TUBING 
PORT 2 BRANCH i 

PORT 3 PILOT FOR 3/32 IN (4mm) O D TUBING 
PORT 4 EXHAUST \ 




FIG. 1-RP971A DIMENSIONS IN INCHES (MILLIMETERS) 
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• o*m Numbgr 


NORMAL OPiRATINO PRESSURES 

INHIN SPECIE VINO. INOICATI 

Main 11 pit (120 APa) Pilot: 3 to 16 psi 

Modal Number 

(?0lo 100 kP.I 

Pilot Pressure Range Desired (3 oi 5 psi 

AIR CONSUMPTION 

120 or 36 kPal) 

Cabla Clamp (2 in. (51 mml dia 1 foi 

0 0017 SCFM ;S0 SCCM1 

wall mounting it desired. Part Number 
801 629 T 

AIR HANOLINO CAPACITY IFaad and 
Bland) 

0 039 SCFM at 1 pti dittaranfial (1.100 

Typical Operation 

SCCM at 6 9 kPa differential) 
AMBIENT OPIRATINO LIMITS 

The three RI'»7IA relays with a 3 
pound (20 kPa) range are set 3 to 6,6 

Temperature: 0 to 140F MS to 600 

to 9, and 9 to 1 2 psi (20 to 40, 40 to 
hO, <>0 to SO kPa) respectively. The 

Humidity: 6 to 96% 

single thermostat van then proportion, 

DIMENSIONS 

in sequence, the three identical 
damper operators having 3 to 13 pn 

Ratal to Figura 1 

(20 to 91) kl’a) springs through the 
RP97IA Ratio Relays. 


JV * 4 . . 

• ' t 


ROOM THERMOSTAT 


3-6 PSl 6-9PSI 

9- 12 PSl 

,(20-40hPo) (40-60kPa) 

144tI — U-J 

(6Oe0kPa) 




RP97IA 


Ml 


ALL DAMPER 
OPERATOR 
SPRINGS 
3-13 PSl 
;?0-90l«Pa) 


FIG. 2-TYPICAL OPERATION 


77-9844 












OKlGrNAL PAGE IS 
B-92 qjp p<x>R QUALITY 


fo#m Nuwbt» 


77 9831 

Comm«rc*l 0»w 


Pilot - 3 to IS pti (.2 to 1 bar), Main - 
18 pst (1.2 bar). 


77-9831-0 


RP972A - Reverse acting, proportional 
output (branch line pressure decreases 
with increase in input signal at a 1:1 
ratio). Device is factory set at 16 psi (1.1 
bar, Scale B) but can be field set for 13 
psi (S bar, Scale A) or 18 psi (1.2 bar, 
Scale C). 


DIMENSIONS 


Refer to Fig. 1. 


OPERATING RANGE 


0 to 18 psi (0 to 1.2 bar) 


MAXIMUM SAFE AIR PRESSURE 


30 PSI (2.1 bar). 


OPERATING PRESSURES 


FIG. 1 APPROXIMATE DIMENSIONS OF RP972A IN INCHES (MILLIMETERS). 


Pneumatic 
Reversing Relay 


MODEL NUMBER RP972A 


L.yV ir- 


The RP972A Pneumatic Reverting 
Relay is a modulating relay suitable 
Cor all types of heating and air condi- 
tioning control systems It is used at a 
reversing relay to reverse and increase 
the capacity of the branch line pres- 
sure to the final control element 






Features 


Reverse acting. 

In-line mounting; or can be sur- 
face or panel mounted with 
standard 1-1/2 in. dia cable 
clamp. 

Neoprene diaphragm. 

Stainless steel valve seats. 


Specifications 


MODEL 






AMBISNT TfMPIRATURI LIMITS 

Oto 1 40F ( II to 600 


PIlTIM 

100 mash stainless itaei mom end 
bunch ports 


branch line preuure is equal lu the 
algebraic sum of the spring force plus 
force from pilot pressure 


i 


AIR CONNCCTIONS 

Port I (Mam. Supply) - Sharp barb lor 
1/4 m 16 mm) 0 0. tubing Ports 2, 3, 
and 4 (Branch, Output. Pilot, Input and 
Eihaust, raspactively) - Sharp barb for 
5/32 in (4 mm) 0 0. tubing 


AIR HANDLING CAPACITY (Feed tnd 
Bleed I 

0 0 39 set m at 1 02 psi differential 
(1,100 seem at 007 bar differential). 


AIR CONSUMPTION 

0 0017 tefm (50 seem) mesimum. 


yVHl N ORDt RING CPiCIP V 
Modal Number 

OpciHirr 

Wlicti the relay is balanced the main 
and esliai t ports are closed and 


As pilot pressure decreases (from 
theimostaf branch line preuure on a 
fall in temperature) the RI*^72A 
increases its branch line preuure, caus- 
ing a pneumatic operator to open a 
normally -closed valve or damper 


RP972A 



T7- PBSI'fe 


FIG ? TYPICAL OPERATION 




I 






L 
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Honeywell 


Timers 

MODEL NUMBER S659A, B, C ft I I 


L 




> 


I 




General 

The S6S9 Timers provide auto- 
matkally tuned electrical-switching 
functions foi healing, cooling or 
ventilating systems. They consist of a 
timing motor, telling dial, adjustable 
trippers, hand-trip ON-OFF lever, 
control switches, and a terminal block. 


Features 

• Seven-day or twenty-four-hour pro- 
grams. 

• Easily adjustable. 

• Spring carry-over in case of power 
failure. 

• Skip A Day feature on the 24-hour 
models. 



Specifications 


TABLE 1.S663 SPECIFICATIONS 




Skip 
A Day 
Feature 

10 Hour 
Spring 
Carryover 

1 

On OH 

Operation* 

Minimum 

Interval 

Between 

Operations 

Switch 

Action 

Case 

Timing Motor 

Voltage and 

Frequency 

Model No 


•r doy 

per week 

•no 

Cover 

S6S9A 

7-dey 


No 

1* 

7* 

3 Hours 

«P; 2P NO. 
2PNC 

With 

120,208, 240v, 60 Hi 
208, 240*. 60 Hi 









Without 

120,206, 240v, 60 Hr 

S6S9B 

7-day 


Yes 

1« 

7* 

3 Hours 

4P; 2P NO, 
2PNC 

With or 
Without 

120.208. 240v; 60 Hi 

S659C 

24 -hour 

No 

No 

■a 


m 

SPOT 

With or 
Without 

120, 208,240V, 60/60 Hi 

S659E 

24-Hour 

Yet 

Yes 

i b 


90 Min 

SPOT 

With 

120,208, 24Qv; 60 Hi 


•May be increased to (our on-oH operetions per day, 28 per week, maximum by using extra tripper* See accessories. 
b M»y be increased to seven on-oH operations per day maximum by using extra trippers. See accessories. 
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SWITCH CONTACT RATINO MR POL I 
(AC Only) 

Motor Load (Ampaml 




299* 

240* 

1 ail Load 

II 

n 

9 

Lockad Rotor 

99 

a 

49 


Ratittiva 40 tmpi 

Tungatan (tor S6S9C & E only): 40 ampa 
Pilot Duty 690 «a 

MOTE: For S6S9A & 9 with inductive 
loading, do not |umpar awitchea 
to incraaM capacity bayond 
rating par pola at liitad. 

■AO ASS( MHl IIS 

S6S9A & B Thraa tarminal lumpen, n« 
“A“ (on) trippan and m “9** (otf) 
tnppari. 

S6S9E Thraa cut out pmi tor Skip A 
Day feature 

DIMENSIONS 

Sta Figurea t through 1 . 

ACCESSORIES AVAILABLE 

For S669A & 9 No 800)40. two 
Inppart, ona "A" Ion) and ona "9“ (oft). 
For S6S9C ft E No. 900)41. two 
trippan, ona “ON* and ona "OFF**. 

APPROVALS 
UL Luted 



AND COVER 



3 - 1/4 

183) 

iNSTAiUO 


8 S/32 
(207) 


'M 


1 


S 




74- 3204 b 


FIG. 2 S6S9A APPROXIMATE DIMENSIONS IN INCHES (MILLIMETERS) LESS CASE 


AN0 COVER 

1 3/8 , 4-3/4 | 

(187)— 1 [—(121) “I 




KNOCKOUTS FOR i/2 OR 3/4 IN CONDUIT 
THREE ON BOTTOM ANO ONE ON SIDE 
NOTE ALLOW 2 1/4 IN SPACE < M i N ) TO 
74 3204 c LEFT Of TIMER TO OPEN DOOR | 

FIG 3. S6S9B APPROXIMATE DIMENSIONS IN INCHES 
(MILLIMETERS) WITH CASE ANO COVER 



(MILLIMETERS) LESS CASE ANO COVER 


74 3204 
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KNOCKOUTS TON 1/2 ON IM IN 
CONDUIT TWO ON HOT TOM. ONE 
EACH SIDE ANO ONE ON BACK 
NOTE ALLOW ONE IN SPACE (MlNJ 
TO LEE T Of TIME* TO 
OPEN DOOR 74 5204 . 


FIG S S6S9C APPROXIMATE DIMEN 
SIONS IN INCHES (MIL L I 
METERS) WITH CASE ANO 
COVER 



t tfVi 



77\g/T>t 

\ / 

iTfl 

(102) 

-fif- 

<77)1 
— ' 


CF» 

74 5204 ( 


FIG 6 S6S9C APPROXIMATE OIMEN 
SIONS IN INCHES (MILLI 
METERS) LESS CASE ANO 
COVER 



(137) 


KNOCKOUTS FOP 1/2 OP 5/4 IN CONDUIT 
TWO ON BOTTOM 

note allow ? i/? in space (mini 

ABOVE TIMER to OPEN DOOM 

74 5204 . 


FIG. 7. 1SS9E APPROXIMATE DIMENSIONS IN INCHES (MILLIMETERS) 


typical Operation 

The seven-day model dial* are sub- 
divided into seven days of the week, 
day and night, and 30-minute incre- 
ments. The 24-hour model dials are 
subdivided into morning, alternoon, 
evening, and night and 15-minute 
increments. On-off trippers on the 
edge of the dial permit automatic 
switching: manual switching within 
one hour after automatic tripping for 
seven-day models, or within 15 minutes 
after tripping for 24-hour models. 
This lever also permits visual checking 
of automatic tripping status. Optional 
spring -arry-over maintains clock move- 
ment (proper programming) in case of 
electric power failure. The spring- 
reserve powei lasts a minimum of 10 



NOTE CONTACTS APE SHOWN WITH MANO TRIP LEVfR IN "Off" POSITION. 
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FIG. 8 S659A M B TYPICAL OPERATION 
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hours, and automatic rewind takes two 
hours on resumption of power. The 
Skip A Day fesiure, available on 24- 
hour models, eliminates operation on 
any preselected day or days of the 
week, and can be set up to a week In 
advance This feature consists of an 
additional seven-day dial with cut-out 
inns to ellnunate a selected day, or 
days. On the seven-day model, Sklp-A- 
Day Is accomplished by omitting 
selected tripper? on the dial 

As a typical example, asaume the 
timer Is used In a system where It Is 
desired to operate an air conditioner 
between 7 00 AM and midnight, and 
have continuous fan operation be- 
tween midnight and 7 00 AM (See 
H jod •' > At 7 00 AM the time 


ROwfR 



NOT! CONTACTS ARf SHOWN WITH HAN0 TRIP iCVt R IN "OTP" POSITION 

w saoa I 


FIG. I S6S9C a E TYPICAL OPERATION 


switches on the all conditioning 
equipment At midnight the timer 
deenergizes the air conditioning circuit 


and energizes 'he fan circuit until 7:00 
AM the next morning, at which time 
the air conditioning circuit 1s energized. 


MOM vwru*Mifin«poiii, Mmnatota SSaoa»Scar*orouen. Onte»lo»Sub»!diJ- let and AfMialat Around lha World aPnntad in USA 
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Honeywell 


Pneumatic Switch 

[ MODEL NUMBER SP4/0A S B 



General 

The SP470A A B Pneumatic 
Switches are used in pneumatic con- 
trol systems They provide a means of 
manually diverting air between various 
system cc ponents such as valves, 
thermostats, and damper operators 

Features 

The SP470A (pneumatic switch 
only) and the SP470B (pneumatic 
switch mounted on a panel) arc avail- 
able with two-position or three- 
portion scaleplatcs The SP470A is 
normally mounted on a panel which 
may be up to 7/ 1 6-inch ( 1 1 mm) thick. 
However, the device can be mounted 
on panels that arc up to one-inch (25 
mini thick by using an optional exten- 
sion. 

Specifications 

MOOELS 

SP470A Pneumatic switch only. 

SP470B Pneumatic switch mounted on 
a panel. 

NORMAL OPERATING PRESSURE 
RANGE 

0 to 18 psig (0 to 125 kPa). 

AIR HANDLING CAPACITY 

0.175 SCFM at 1 psi drop (82.6 ml/s at 
7 kPa drop) 

MAXIMUM OPERATING PRESSURE 

30 psig (205 kPa). 

OPERATING AMBIENT LIMITS 

Temperature • 0 to 140F (-18 to 60C). 
Humidity - 5 to 95% RH. 


AIR CONNECTIONS 

Sharp barb type connections for 5/32 
inch (* .?«,) o.d plastic tubing. 

DIMENSIONS 

Reler to Fig. 1 through Fig. 4. 
CONSTRUCTION 

Molded plastic switch body with Buna 
"N" sea! disc. 

Molded glass reinforced nylon shaft. 

ACCESSORIES (Order Separately! 

Extension for mounting on panels up to 
one inch (25 mm) thick (315677A). 


Bracket assembly for mounting the 
switch in a standard electrical box 
(316813A). 

WHEN SPECIFYING. INDICATE 

1. Model number. 

2. Accessories desired. 


Typical Operation 

Switching action is accomplished 
by rotating the knob until a detent 
click is noticed (approximately 60 
degrees) This causes the controller 
ports to align with the proper ports in 
the switch base, thus channeling air 
into the desired lines All ports bleed 
to atmosphere when the switch is 
between positions. See Fig 5 and Fig 
6 
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4 11/16 
’( 1 19) 


APPROXIMATE DIMENSIONS 
If NCMES (mm). 


- -I • 1 / 21 3fl)MIN 




MHO 


III, j SIM JO SHOWN MOUNT El) IN AN ( IfCTHICAL BOX IHACU NO ?4b OH EUUAl) USING KIT NO 3 1 68 1 3A 









THREE POSITION SWITCH 


m 



P 06 ITI 0 N I - W)*TS 7 a 9 CONNECTED, PORTS 8 ft 8 BLOCKED, VALVE OPEN 
POSITION 2 - PORTS 7*8 CONNECTED. PORTS 6 B 9 BLOCKED, VALVE AUTO 
POSITION S- PORTS T» 8 CONNECTED, PORTS 8 a 9 BLOCKED, VALVE CLOSED 

7MM4I-I 


FIG 6 TYPICAL CONNECTIONS 


switching actions 



THAI! POSITION M00C18- 



■ OTI OitCONWCTID P8PTS BLOCKED 

tdl 


FIG 6 TWO POSITION ANO THREE POSITION SWITCHING ACTIONS 





FIG. 1 SP970A APPROXIMATE DIMENSIONS IN INCHES (MILLIMETERS) WITH 
SCALEPLATE ANO KNOB ATTACHED 


Specifications 


General 


Features 


• Sharp barb connections for S/32 in. 
(4 mm) OD plastic tubing. 

• Molded plastic construction with 
neoprene diaphragm, music wire 
spring, and steel shaft. 

• Two range spans available. 

• Pilot bleed and isolated pilot mod- 
els available. 

• Wall or panel mounting 


Honeywell 


Manual & Minimum 
Position Pressure Regulator 


MODELS 

SP970A Three port pneumatic manual 
or minimum position switch with pilot 
bleed end 5 or 10 lb/in^ (34 or H9 kPa) 
spans available (convertible to 8 or 16 
Ib/m? |55 or 110 kPal). 

SP970B Same as SP970A but with wall 
mounting bracket. 

SP970C: Four port pneumatic switch 
with isolated pilot chamber and lOlb/in? 
(69 kPai span, lor use with capacity or 
bleed type controllers. 

SP970D: Same as SP970C but with wall 
mounting bracket. 


DIMENSIONS 

Refer to Fig. 1, 2 and 3. 


The SP^70 Manual or Minimum 
Position Pressure Regulator is used in 
HVAC systems to regulate pressure to 
an output device such as a pneumatic 
damper operator. 


Port 4 on the switch may be piped 
to an input device to provide external 
override of the manual setting. 
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MOUNTING 

SP970A and C Normally panal mountad 
Saa ACCESSORIES tor spring clip or 
cabla clamp raquirad lor wall mounting 
without icalaplata. 

SP970B and 0: Wall mountad Bracket 
hat tour 1/4 in. (6 mm) slots tor mount 

mg. 


OUTPUT 

Tha large range modal ipam 10 lb/in 2 
(69 kPa) with 188 degree knob rotation, 
or 16 lb/m 2 (110 kPa) with 300 degree 
maximum knob rotation. The tmall range 
model ipam S lb/m 2 (34 kPa) with 188 
degree knob rotation, or 8 lb/in 2 155 kPa) 
with 300 degree maximum knob rotation 
NOTE: Tha knob has two break away 

stops that limit rotation to 
188 degrees Each stop, when 
broken away, adds 56 degrees 
ot rotation (300 degree maxi- 
mum), 


OPERATING PRESSURES 

Mam (Supply. Port 1): 18 lb/in 2 (125 
kPa) 

Rianch (Output, Port 2) 3 to 15 lb/in 2 
(21 to 103 kPa) 

Pilot (Input. Port 3 on SP970C and 0. 
Input. Port 4 on SP970A and B): 3 to 15 
lb/m 2 (21 to 103 kPa) 


iXIMUM SAFE AIR PRESSURE 

30 lb/m 2 (207 kPa) 


AIR CAPACITY 

SP970A and B 0 004 standard ft 2 /mm 
(1.7 mV/s). below minimum position. 
Above minimum position, device feeding 
pilot determines capacity. 

>1'370C and 0 0 004 standard tt 2 /min 
(1.7 mV/s). 


AIR CONSUMPTION 

0 022 standard fi 2 /mm (10 ml/s). 


scalcplate 

All models shipped with 0 to 100 F Kale 
plate (including knob and locknuts) 
unless otherwise specified (see ACCES 
SORIES) 



FIG 2 SP970C APPROXIMATE DIMENSIONS IN INCHES (MILLIMETERS) WITH 
SCALEPLATE ANO KNOB ATTACHED 



FIG. 3. SP970B ANO D APPROXIMATE DIMENSIONS IN INCHES (MILLIMETERS) 
WITH SCALEPLATE AND KNOB ATTACHED 
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ACCESSORIES 

Big Assembly. Part No 315677A, uwd 
lor pioil mounting whirl pmil n 6/16 
to 1 in. (8 to 26 mm) thick. 


Avulibli Sciiiplitn 
3163261 20 to *70 F) 

316664 I 12 to ♦ 1 2 Cl 
315757 (6 to *5 FI 
315758 ( 3 to OC) 

315787 (Warmtr Ccoltrl 
14003767 001 (Cooler Weimar) 


Spring Clip (Pin No 14003030 001). 
Cibli Clamp (Part No *31629S) 


WHEN ORDERING. SPECIFY 
Modal Number 
Accnaorm Required 


Tv>ca! Operation 

When using the SI*>/OA »t B to 
manually position u dumper between 
o|>cn und closed (Pig. 4). turning the 
knob clockwise increases branch line 
pressure to the operator, opening the 
dumper. Turning the knob counter* 
clockwise decreases branch line pres- 
sure, closing the dumper 

To piovidc minimum positioning for 
u dumper under automatic control, a 
capacity controller such as the KI’ook 
used with the SI K )70A or B ( Pig. 5), or 
a bleed type controller such as the 
LI K )|6 used with the SI H >7(K' or 17 
(Pig. 6) operates the dumper between 
the minimum position set on the SIN70 
und the open position. 


X 

\ 

\ 


DAMP! M 
OPERATOR 


SPY TOA OR B 


D — © 

7 

a h • 

PILOT/EKH 


FIG 4 SP970A OR B IN A MANUAL POSITION APPLICATION 




FIG 6 SP97CA OR B IN A MINIMUM POSITION APPLICA 
TION 


FIG 6 SP970C OR D IN A MINIMUM POSITION APPLICA 
TION WITH A BLEED TYPE THERMOSTAT (LP916) 
INPUT 
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APPENDIX C 

Manufacturers Literature 
Mar ley Cooling Tower 




COOLING TOWER 

OPERATING MANUAL 


prepared for 1 ’• ' ' '• 

for: KAW VAt.IJIY HANK 

■miTKA, KAN: ’.AT. 


Tower Model No 


Tower Serial No. 


Customer Order No. 


Mai ley Order No. 

Kf -87-77 


Please refer to Mai lev Order Number and Tower Serial 
Number m correspondence concerning this tower. 
We shall be happy to quote current parts 
puces and shipment upon request. 


THE MARLEY COOLING TOWER COMPANY 

5800 Foxridge Drive, Mission, Kansas 66202 



MARLEY 


mu l 


AQUACOOLERS 


Installation , Operation 


and 


Maintenance Instruct ions 


MODELS 

G320 6340 6375 

6325 6350 6380 

6330 6360 6390 

ALWAYS REFER 10 TOWER SERIAL NUMBER WHEN WRITING FOR 

INFORMATION OR ORDERING PARTS FOR THIS AQUACOOLER. 
SERIAL NUMBER IS STAMPED ON TOWER NAME PLATE LOCATED 
ON FAN SECTION NEAR MOTOR. 


NOVEMBER, 1976 


OW 63 20 6390 


5800 Founds Drive — P.0 §•» 2912 — Miction. Kansas 66201 


INSTALLATION. OPERATION AND MAIN .ENANCE - AQUACOOLERS 
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AQUACOOLER 


Installation, Operation and Maintenance Instructions 


TOWER PLACEMENT 

TOWER LOCATION 

Locate tower to obtain the least obstruction to the tree 
flow ot air to and from the unit. Allow adequate clearance 
on all sides of tower for maintenance. 


INDOOR INSTALLATION 

An indoor installation requires a discharge duct from the 
fan to the outside of the enclosed space. Ducts impose an 
additional draft loss that must be overcome by the fan. 
Care should be taken to insure that this external static 
pressure does not exceed 0.26 inches of water. Draft losses 
can be minimized by: 

a. Using 20% oversize ducts. 

b. Avoiding sharp turns, abrupt changes in duct size, and 
using turning vanes where necessary. 

c. Keeping length of the ducts to a minimum. 

d. Increasing the area of openings covered by screens, grids 
or louvers so the net free area is at least 20% greater 
than the fan discharge opening area. 

Moisture from condensation inside the duct work may be 
a problem. The following will help control this: 


a. Insulate the duct work tr minimize condensation. 

b. Seal duct work seams so that condensation will not 
drain outside. 

& Slope duct work to drain conden»ation back into tower. 


To maintain a low operating sound level and to prevent 
transmission of noise through the ducts, the ducts should 
he connected to the tower with a flexible connection of 
rubber or canvas and should not be supported by the tower. 

OUTDOOR INSTALLATION 

Orient tower so the prevailing wind will blow >nto the a.r 
inlets. The fan section should be located with the air dis- 
charge opposite to the air inlet side. 

POSITIONING AND ANCHORING TOWER 
Tower must be installed in a level position to operate prop- 
erly. Preliminary leveling may be done on the tower casing. 
After piping is completed, the level should be rechecked by 
placing a level on the top of the honeycomb fill (inside of 
tower) and placing shims under the tower skids if required. 

Tower should be placed on a firm foundation and suitably 
anchored. Locate anchor clips (to be furnished by custom- 
er) at the hoisting holes in the tower skids and attach with 
M2" bolts. Bolt clips to foundation. 


OHIO INAL PAOE IS 
OF POOR QUALITY 
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tom a ASSEMBLY AND INSTALLATION 



/i*;' * < ’*** r 

X / k i •« 

\ H-r"** 


NO Tf Has head mm hma holts are used to attach accam 
panels and may ha removed without aftachng tower align 
mart or structural stability. DO NOT remove round head 
bolt! unieta abiolutely necettary. 

GENERAL - The AquaCooler it thipped in three packager. 
Fill and batin taction, tan taction and 'ha motor. A hard 
ware and mitcellanaout parti carton it thippad in the fan 
taction. 

STEP t - Remove the protective crating from the fill and 
batin taction Unbolt and remove thipptng tkxlt from the 
undertide of the fan taction. Do not remove shipping 
blocks from the fan opening at this me. 

ST E P 7 - Placr fill and batin taction In potition on founde 
lion. 

STEP 3 - Lift fan taction and place in potition on the fill 
and batin taction. Remove fan shipping blocks Bolt fan 
taction to fill and batin tection with he* head built, lock 
wai'wrt and nutt. 

STEP 4 - Attemble motor tupport (tee Graving No. ?| 
and install motor, belt adjutting angle and biltt. Check 
motor ntmeplate to be lure voltage, phate end frequency 
rating! are the tame at the power tupplied. 


STEP 6 - Remove the bait Mot accett panel. Inttall the 
adjuttabl* pitch theeve on the motor theft. Sheave thouid 
be adpitted to the minimum pitch diameter by untcrevwng 
the adiuttable halt of theave until the thoulder of the 
ad | ut labia hall it fluth with the end of the fixed half. T ight 
an tat tcrew Align motor theave with the fan theave lo 
cated in the lower. Thit can be done with a ttraight edge 
acrott the fan theave face. Rotate theavet 1/4 turn and re- 
check alignment. Tighten tet tcrew on motor thaeve. 
STEP 6 Inttall V belt and tighten motor ad|utting boltt 
until V-belt it taut Do not over tighten or the motor bear 
mgt may become overloaded. Rachack bait tension after 
tower hat been ir operation 8 hourt. 

STEP 7 - Replace belt Mot accett panel. Inttall belt Mot 
teal plate and belt guard uting 4 heel metal tcrewt furnished. 
See Drawing No. 1 

STEP 8 - Connect tower piping. Inttall bleedoff connec- 
tion. (See bleedoff table on page 8.) It it recommended 
that thort length! of rubber hote be uied to connect piping 
to tower to eliminate potubility of trantmitting mechanic*! 
noitc through the piping. If tower it int tailed outdoor!, 
provide drain plugt in all water (met to prevent freezing 
during the winter month!. 

STEP 9 Inttall the lloet valve through the hole in the cav 
mg end thcet and tecure with the pipe locknut furnithed 
with the float valve. Ad|utt float ball to valve thutt when 


Drawing No. 1 — Tower Assembly 


Drawing No. 3 — Belt Guard Assembly I Step 7) 




walei level teaches 6" in the basin. 

SftP 10 Install di«n plug in bottom ol basin, «»» |n|» 
oveillow and .1i jin lo the www 

STEP 11 Win* motor. All motor wiling switching and 
overcurtent protection should lie in accordance with the 
National E liTtncal Code or lor.il mtuiiementi Motoi dull 
mod rotete clockwise wtien lacing the eml opposite the 
dull extension. Direction ol rotjtion may he revetted by 
intcrchjnoint] my two ol the three motor lejdt on j 3 
(■hate motor . 

NO Tf Motor i .r/xive t hone/mwer do not have ovetlo.nl 
protei lion. They mutt be protinted by dual element 'use s 
or overload relay heater. 

The maqnetu starter I not furnisher! hy Mar ley I usually con 
bans overlo.nl relay heaters Chet A your starter to tee it 
this protechon it iiMorimratetl or it you mutt furnish it 
setkirateiy. 

TOWER IS NOW READY FOHSTAH! UP 


START UP INSTRUCTIONS 


1. 

r 

1 

4. 


fe 

a 


7. 

L 


0. 

10. 


Check .rHfliTtiu dlj.nl pqsmq connections lor Inihlnetv 
Check tjn o|« nnx|s to tee th.it dll shippiixt Macks .mil 
hardware have lifen icmoved 

Rotate Ian wheel hy hand. Check lor iliag nr binding. 
W.i%h down the attsestos honeycomli till and lower basin 
to remove any accumulated ilehm the low | vet tore 
water stream. 

Inti. ill h.rtin diain |«Iim| .enl dote all pi|ie diamv 
I ill the circulation wjtei tydem and dart tlse ixinip Re 
arlpitt lloai valve il ttecessai y to maintain b” ol walit in 
llie liatin when pump it oiM-i.itiiNi Check t|H.iy tydem 
lo see il all nozzles are o|ieiatini| 

Start Ian motor. Reclreck nxstoi anil tan rotalion 
heck the motor voltage .Mid current. All air rnlet aixl 
el dm t woik III used) must In' installed and le.nly 
<se. Always stall walei cnculalinn iIhoim|Ii the lowei 
Indore current leadings are taken. With these values, cal 
. ulale the lo.id Inn se|niwer wilt) I he lollowinq ef|uallOil 


lo.nl Up 


Actual Volls n Actual Ainiis 
Ralorl Volts * Rahil Ani|is * ‘ ,lM *' 


H the lo.nl horse|mwei determined hy the alxrve upra 
lion is less Ilian the name |d.iti* hoiseixswei, it i.mst In' 
.nliustnl hy iinraunq the pitch diameter ol ihc motoi 
neave. Remove tin* lielt quaril. loosen lire motor ,mI|iisI 
ment lulls .mil snew the movable pari ol the sheave in 
(1/4 turn at a time). T iqhten set screw aixl motor .rrlinst 
must lulls and recheck motoi load, Continue in this 
manner until ir.otor is loaded In name (d.rtt* horse|uwer, 
Reinslall belt i|uard. 

Check lilenl oil to make sure walei is Ixnng discharged 
into over How. 

IOW1 R IS NOW Rl ADY I OH OPf RATION. 


MECHANICAL EQUIPMI NT 

MOTOR. Motor warranty cover ing mamilactorei’. material 


and workman' hip is (or one year from dele of delivery. 
Consult I hr yellow (usies ol your telephone directory lor 
an authorized mutor re|iaw stehon to make irv warranty re 
|tan v 

Motor manufacturers clessrly cooling tower motors es 
"Severe Duty Atiittrcahon’*. I uhncatr the motor according 
to the motor ntanulaclurer ’» instructions. In general, these 
mst me lions ate as lullows 

I. Grease motor while in operation unless this would create 
a hazard. 

?. Remove grease and relief plugv 
1 Fiee rebel hole ul arty hardened grease. 

4. Add nev grease lecommended hy motor manufacturer 
until it coiih*s out the relief, 

b ReHarr (ill plug jimI otierete motoi approximately 30 
minutes wilh leliel open to ex|»el excess giease. 

6. Riqitace leliel |ilug. 

Do iut mix greases ol different t vi»* or t|iecificahon. 
f lush heating aixl Iuusiix| if chjnqe ol giease is desired. 

(AN III ARINGS. ( ill oil cup allei 1000 houis o|ieration 
oi every Iwo months (whiehevei occurs fust. I See Bearing 
1 id m m at Min Instructions on (sage 9. 

V IU l IS AND SHF AVtS. If lielts slip, jd|ust hell tension. 
H not essai y, clean lulls and dtcavet with soapy water. Do 
not ose hell dressing. 

I .OA1 VAl VF. Check |ni mdically lor proper operation 
jimI maintenance ot walei level. 

KIWI H (il NFHA1 . Cold walct basin and suction screen 
six mid he cleaned as tettuitod. Spray system should be ir> 
s| x t ted tiertuently lot piu(i‘i o|X’iahon. lns|XTtion opeiv 
lists ate ixovidnl. 

I ill and eliminators should lie ins|>ectcd once a year and 
cleaned it rei|uired. 


DISASSEMHl Y PROCEDURE (To Be Used Only II Aqu* 
Cooler Must Be Moved Through A Small Opening) 

IMPORTANT DO NOT DISASSEMBLE AQUACOOLER 
MURE THAN IS NECESSARY. 

NOT l As each put is removed, attach the fasteners to 
th.it p.ut Group /hit ts as they are remover i tor identifier 
lion. 

FAN SECTION 
(Relei to Drawing No. 9) 

S( T P I Remove all hex head machine bolts and lilt oil 
access (tinels. 

ST I P ? Unlxilt .mil remove lop cover sheet. 

ST 1 1* 3 Unlult .ind n-move Ian end sheets. 

SI I P 4 Unlxill aixl lurnove motor support angle. 

ST F I* b Unlxill and remove Isoth lower side sheets. 
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NO TE. On th e on* fsn towers further disassembly should 
not be required H further disassembly it ABSOL UTEL Y 
required, proceed <1 luted tor e two ten tower 

STEP Q - On twodan lower'., check to tee it disassembled 
taction can be moved into place. It not . . , 

STEP 1 - Remove tan sheave. Tint it accomplished by re 
moving the cap tcrewt in the theave hub and installing 
them in the open tappod holei in the hub. Tightening the 
cap tcrewt will then force the theave ott the huh. When the 
theave it fiee, the hub can then be pulled ott the thatt. 
STEP B - Ditconnect oil I met trom the beating homings 
STEP ft - Suiiport tan thatt and lemove the tell locking 
nutt uted to attach the beanngt to their tupport. 

STEP 10 - Loo»»n the tet tcrewt on the tan whet I hub 
lurthett from the theave end ot the theft and pull tan and 
homing free of the fan theft. 

CHECK AGAIN TO SEE IF SECTION CAN BE MOVED 
INTO POSITION. F ORTH! M DttAM MM V hi omul S 
REMOVAL OF THE BEARING ASSEMBLIES WHICH 
SHOULD BE AVOIDED IF AT ALL POSSIBLE. 

ST E P 11 - Remove ivotective coating tiom the tan shall 
w:th kerosene and apply a coat of light oil to the clean 
theft. 

STEP I ? - Remove the bearing assembly opposite the 
sheave end of the fen shaft in the following mannei 

a. With an Allen wrench, loosen the set screws in tf.iust 
collar and slide the bearing off the shaft. 

b. Put bearing m a safe, clean place where it will not lie 
dropped or mishandled. 

LEAVE SECOND BEARING IN PLACE. THERE IS NO 
REASON TO REMOVE THIS BEARING. 

STEP 13 Loosen set screws on the fan wheel huh and re- 
move Ian shaft. 

The fan section is now disassembled into its smallest p.tiis. 
If desired, the fan wheels can be i amoved from their hous 
mgs by unbolting the cut of I in the fan dischaigc o|ienings 
and rolling the wheel out. The tupport anqlc flames ran lu- 
re moved at this time. 

FILL AND BASIN SECTION 
(Refer to Drawing No. 7) 

STEP 1 - Remove the front and back panels, an inlet 
screen and splash baffle by rcmovmq the he* head machine 
boltv 

STEP 2 — Remove the eliminator section by sliding it out 
Store in a safe place to prevent damage to the blades. 
STEP 3 - Remove the asbestos honeycomb fill a layer at a 
time. 

STEP 4 - Unbolt and remove the turning vanes located 
under the fill tupport. 

STEP 5 - Untiolt and remove the top stiffener frame at 
the top of the tower. 

STEP 6 - Unbolt and remove the welded till support frame. 
AT THIS POINT THE TOWER STRUCTURE IS UNSTA 


BLE. USE CARE TO PREVENT DAMAGE TO THE CAS 
ING END PANELS. 

ST E P 7 - On models 6340 thru 6390 tnwert, remove the 
U-Eiolt tuppurt located in the middle of the large header 
l'H**' 

ST E P 8 Unbolt and remove the spray system assembly. 
Wee the rubber gatkelt to the spray tyttem or the end 
IMnelt to prevent their becoming lott. 

ST EP 9 Unbolt and remove eating panels. 

ST E P 10 - On models 6340 thru 0300, unbolt the center 
u|Miqhts from the betm gussets only and remove. Do not 
disamemhle the upright No drsassemlily o* the water basin 
it required. 

TOWER IS NOW DISASSEMBLED INTO ITS SMALLEST 
PARTS ANO MAY BE MOVED TO THE REQUIRED LO 
CATION, 


STE P 1 Set cold water basin in position. 
sfFF? Set Use casing end sheett on the liasin end sup 
l*ir t and laslen with round head bolts and lock washer v 
ST E P 3 Position tpray system. Install rubta-r gasket le- 
tween pipe plate and casirsg end sheet. Boll assembly in 
place with holts and lock washers. 


NO TE Spray system must he level 


mi- -.tin inin i n ami 
I on- oni r on *11320, 
6326. 6330) 



REASSEMBLY PROCEDURE 

FILL AND BASIN SECTION 
(refer to Drawing No. 4) 
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Drawing No 5 Turning V.mc Installation 


STEP 4 Models 6340 thru 6390 only Install the center 
vertical suptmits. Bolt through Basin gusset olatcs with 
round head I Kills an.i lock washers. 

STEP b Bolt fill supimrt liamn(s) to casing end sheets 
with ou ml head Imlts. Use a rubber backed steel sealing 
washer under each bolt head. On models 6340 thru 6390 
only, Ixilt liarnes to center vertical supimitv 
STEP 6 Bolt lop stiflener frame in (xisitiun with lound 
hr, id liolts <md lock washerv On models 6340 thiu 6390 
only, Imlt frames to center vertical summit. 

STEP / On models 6340 thru 6390 only instjll U Imlt 
around the liejdet pq»e anil fasten to the center vertical 
suppoits. 

STEP B Install turning vanes as shown on Drawing No. fa, 
using rouml (rear) liolts ami lock washers. 

CAUTION The bottom edge of curved blades MUST 
iHiint tow.irds the air inlet. 

STEP 9 Install fill |>anels one layer at a time. Do not 
tone or comiwcss panels. Install so length ol panels is |ier- 
|N>ndicular to direction of inlet header. 

STEP 10 Install eliminator section(s). 

'OH! ANT: Eliminators must he installed correctly, 

hde eliminator section into / msition on the sui>i>ort rails 

I ILL INSTALLATION 
( Retcr to Di awing No. 6) 



Drawing No 6 Fill Installation I Step 9 1 


above the spray system When correctly installed the blade 
tabs will he visible as shown on Drawing No. 7. If blade 
tabs are not visible, r "ate section 9(P . 

STEP II Inspect the sponge rubber gaskets. Reglue or re- 
place any loose or damaged gaskets. 

STEP 1? Check to see that the "S" strip is on the cold 
water tiasin edge. Often groove in strip is inside ol basin. 
STEP 13 Install air inlet splash baffles by setting bottom 
edge of supimrt in the "S” strip groove and swinging a stem- 
lily into (tlace. Do not bolt in place at this time. 

STEP 14 — Line up air inlet screen with holes in splash baf- 
fle assembly and Imlt both parts to the tower with hex 
head Imlt and rubber backed seal washer. 

STEP 15 Set front and back casing panels in place and 
fasten with hex head bolts and rubber backed seal washer 

FILL AND BASIN REASSEMBLY IS NOW COMPLETE. 

FAN SECTION 
(Refer to Drawing No. 9) 

NOTE Fan section may he assembled on or off the fill 
.mil basin set bon. 

ST E P I Bolt angle frames to fan housing with round 
head IkjIi, rut washer and lock washer. Roll fan wheel into 
Imusnxi ami install fan cut-off sheet. 

STEP 2 Set the lower side sheets in position and holt to 
Ian housinq frames with rouml head Imlts and lock washers. 
ST r P 3 Install motor supimrt angle and motor support 
liture Imlt to the fan housing frame as shown on Drawing 
No. 9 using serial number |>latc as location reference. 
SI E I* 4 Boll top cover sheet to fan housing frames with 
rouml head Ixilts, cut washers and lock washers. 

ST 1 1’ fa Fan shaft with attached bearing is to be installed 
on tlte set lal numlxn plate end of the fan section. 

On models 6320, 632b ami 6330: Slide the fan shaft 
through tan wheel hub until the attached (rearing assembly 
is in line with the holes in tire bearing supimrt bar. I Do not 
tighten Ian huh set screws at this time.) 

On lust models 6340, 0350 ami 63fi0: Slide the fan shaft 
thiough fan wheel hub until the attached bearing assembly 
is in line with the holes in the bearing supimrt bar. Do not 
. issemhle to sir oml fan or tighten fan huh set screws at this 
time. 

STEP 6 Install second hearing on shaft. Leave set screws 
lixrsc. 

Use extreme caie do not force or hammer on (rearing. 
Keep all |»rts clean and free from dirt. A light coat of oil 
on fan shaft will help installation. 

SI L P / On models 6340, 6360 and 6360: Push fan 
slvifl through second fan wheel hub until end of shaft is 
Hush with end of hub. Do not tighten (an hub set screws. 
STEP B Align tan shaft and fasten bearings to the sup- 
|xut bar with Imlts and self locking nuts. 

STEP 0 T ighten (mating thrust collar set screws. 

STEP 10 Adpist fan wheel(s) until there is equal clear- 

I continued page 7) 
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Drawing No. 7 Fill mu! Basin Asst'iubly 



ante on both sides of the (an housing and tighten (an set 
screws. 

STEP 1 1 Connect oil lines to the heating housmgv Fill 
oil cii|K anti oil lines with recommended lubricant. See 
isage 9. 

SI t P I ? Install (an sheave as (ollows: 
a. Place sheave without hushing on the (an shall and purh 
sheave hack against the hearing, 
h. Install bushing on the shait small end lirst and push uiv 
til end ol the shait is (lush with Hanged end ol tire 
hushing. 

(continued top /rage 81 


Drawing No 8 



Drawing No 9 - Fan Section Assembly 







I 



Drawing No 10 Fan Shull lint. illation IStr/i 51 


c. Cull shrtvi on bushing. Install cap views through the 
I .ego holes m the hushing flange ami into the tapped 
I soles in the sheave and tighten assembly. 

SI II* 13 Install Ian section end (vinels and fasten with 
round head maehine Ixrlts, cut waslrers and lock washers. 
Sill* I -1 Install access parrels anil fasten with he* head 
ImiIIs, cut washers and lock wastrels. 



WATER PROBLEMS AND TREATMENT 

BLEED OFF 

Bleed-oil is the continuous removal of a small portion of 
the water from the circulating system. Tire |Kii|*tse ol 
bleed oil is to prevent dissolved solids hum concentrating 
' > s'li* (mint where they will hum scale. As a guide, many 
is can Ik- allowed to concentrate two or three times 
ithout causing scale pmbletns. I he amount ol Bleed oil to 
l. i'l concentrations to two or t hi cede trends upon the cool 
iiki range (hot watei t emtio ra tote minus cold watei tcmim 
atuie). The following table shows amount ol bleed oil le 
rcgimcd at thiee ditleient cooling tangos. 

r ' rolmg % ol Circulating % of Circulating 

Range **1. Rato to Bleed OH * Rate to Bleed OH * * 

5 .18 .38 

10 .38 . /8 

lb .58 1.18 

‘Maintain 3coirceitnatiom. • 'Maintain 7 concpntfalioni 

I XAMf’l E: 80 gpm circulating late, cooling range 10°F. 

To maintain 3 concentrations, the requited bleed oil 80 
x .0038 .30 gpm. 

CHI Ml CAL TREATMENT 

lire quality ol many municipal waters is such that clu; mi 
cal tieatment lor scale pievention 01 removal will not not 
orally be required d adequate bleed oil is maintained. In 
areas where birred oil alone is not sufficient to prevent nl> 


icctionabl e scale 01 couosion use a simplified phosphate 
tieatment as diiecteil by 'he local soppliei of watei beating 
iiiaten.ils. 

Algae and slime may occut and can be controlled by careful 
application ol |no|ici chemicals. Inrpiopcr atrplication of 
cnncentialiHl watei beating chemicals may damage traits of 
the system II scale or algae and slime accumulate, obtain 
lire set Vues of a competent watei treating consultant 

I OAMING 

I naming occasionally becomes a (xoblem with certain 
watei conditions wnon a new tower is |*it into opciation. 
The condition is not normally persistent for an extended 
I icr md and loaming can be lessened by increasing bleed-off 
until the condition is int|»oved. If increased bleed off does 
not lessen foaming sufficiently, a foam de|tiessant chemical 
slmuld be used. These are generally availatrle through local 
chemical supply cnm|t.uncs and some watei ticatinq com 
panies. 

WATER DISCOl ORATION 

Discoloration, like foaming, is a coirdition that develops 
when a new town is |Hit into operation. It will not harm 
the nnintal components in an o|ren recirculating cooling 
system. However, il discoloration is objectionable, it can lie 
reduced by increasing bleed-off 01 the system may be emp 
tied and lefilliil once oi twice after the initial stait upof 
the tower. Commercial bleaching agents may be used but 
must be used with cate as they may damage the system. 
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SEASONAL SHUTDOWN INSTRUCTIONS 
BASIN AND FRAME 

Drain the tower basin and all exposed piping. Leave the 
basin drain open. Water may be left in basin it tower is lo- 
cated in a non-freezing area. 

During shutdown, clean the tower and make any necessary 
repairs. Apply protective coating as required to all metal 
parts. Particular attention should be given to bearing sup- 
ports. 

MECHANICAL EQUIPMENT 
V BELTS 

At shutdown, rtspect V belts and if worn excessively, re- 
place before start-up. 

SLEEVE BEARINGS, Oil Lubricated Type 
Check oil level once each month and add oil If necessary. 
See next section for lubricating oil information. Rotate 
shaft by hand to assure all parts are coated with oil. 

ELECTRIC MOTORS 

Do not start motor without determining that there will be 
no interference with free rotation of the fan drive. 

Motors are equipped with grease or oil lubricated bearings. 
Refer to motor manufacturer's recommendations for lubri- 
cation and maintenance instructions. 

If shutdown period is longer than seasonal, contact the 
Marley sales office or representative in your area for addi- 
tional information. 


BEARING LUBRICATION 

Fan bearings are lubricated at the factory. Original lubrica- 
tion is adequate for approximately 1000 hours or two 
months of normal operation. It is not necessary to add at 
more frequent intervals 

Fan bearings are constructed with an oil reservoir between 
the spherical outer shell and the bronze sleeve. The reser- 
voir is packed with wool felt which absorbs oil and distri- 
butes it through feed plugs in the oil grooves. (See illustra- 
tion.) Graphite filled grooves redistribute oil to the bearing 
surface. 

Rate of oil flow through the bearings is controlled by dens- 
ity of wool and graphite packing. Variance in packing dens- 


ity results in differences in the length of time required for 
oil cups to empty; time required may vary from a t' w days 
to several weeks or months. 

If oil flow rate permits the oil cup to empty in one to two 
days: 

1. Check oil line for leakage. 

2. If oil line shows no leakage continue recommended tub 
rication schedule. It is not necessary that oil be visible in 
cup between fillings. 



CROSS SECTION THROUGH BE A RING 


RECOMMENDED LUBRICANTS 

Recommended lubricants are industrial type mineral oils 
or automotive crankcase oils except those designated "D» 
tergent," "Heavy Duty," or "Compounded." For given 
operating conditions use the following oils: 

Summer or Indoor Operation 
(40°F. to 1 10°F,| -SAE 50 
Winter, Outdoor Operation 
(0°F. to 40°F.) - SAE 10 

When the tower is located outdoors and is operated during 
summer and winter seasons, it is recommended that the 
change from SAE 50 to SAE 10 oil be made during a 
period of tem|»erature transition to insure the lighter oil 
has adequate time to flow from the oil cup to the bearing 
reservoir. If oil change is made in cold weather, remove and 
drain oil line before adding ,*\E 10 oil. 
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GENERAL ELECTRIC 

VACUUM TUBE SOLAR COLLECTOR SPECIFICATION DATA SHEET 

SOLARTRON* MODEL TC-100 
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PHYSICAL 



WEIGHTS 



British 

SI 

F rame Only 
Glass Installed 

35 lbs 

16 kg 

Dry 

57 lbs 

2u kg 

Wet 

59 lbs 

27 kg 



Insolation 0 to 400 0 to 108 

BTU/ft 2 /hr langleys 

Fluid 

Operating Temperature 100to300°F 38 tc 149°C 

Composition A "Good" water with 35/50% 
Prestone '10 


COMPOSITION 

Frame 18 Ga aluminized steel (516 mil) 

Reflector Alglas® 

Insulation Fiberglass 

Fluid Lines 1/4" type L copper 

Glass Tubes 008 soda lime 

CONNECTIONS 

Hydraulic Brass 1/4" 45° Flare Nut 

Structural Attachments Stainless Steel or aluminum 

EQUIPMENT SIZING GUIDELINES 
Heat exchanger area 

Heating .17 ft 2 /module 016 m 2 module 

Cooling & Heating .35 ft ^/module 033 m 2 'module 

Storage Volume 

Heating Only 15 gallons/ 56 8 liters/ 

module module 

Cooling & Heating 22 gallons/ 83 3 liters/ 

module module 


MODULE DESIGN CONDITIONS 


Pressure Drop Design 

7 0 psi 
180°F 

48 2 kPa 

#82°C 

Minimum 

5 0 psi 

34.5 kPa 

Flow Rate 

0 22 gpm 
«> 180°F 

0 83 I/m 
©82°C 

Wind Velocity (Max) 

100 mph 

161 km/h r 

Ice Load (Max) 

13 psf 

63 5 kg/m 2 

Snow Load (Max) 

20 psf 

97 6 kg/m 2 

Combined Load (Max) 

33 psf 

161 1 kg/m' 

Minimum Array Pressure 

45 psig 

310 kPa 

MODULE AREA 


Gross (Frame) 

17 4 ft 2 

1 62/m 2 

Net (Active) 

14 8 ft 2 

1 38/m 2 


A "Good" Quality Water 

Chlorides < 100 ppm 

Sulfates <100 ppm 

Bicarbonates <100 ppm 
Total Hardness < 250 ppm 
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SPECIFICATION 


EVACUATED TUBE HYDRONIC SOLAR COLLECTOR 


GENERAL 

The solai collect of shall lie an evacuated tube liquid tyiie de 
signed I of efficient oiier ation at llotii tennrer jture* ranging from 
100 to 300° Farenheit (66 to 149° Celsius) The collector 
module »hall t>e furnished with all tha necessary component*, 
excluding luppoit attachment*, ready lor held attachment to 
support and ptpmg tyttem* Street licet ion* and requirement* 
ttated herein *hall not tutreriede atrplicatrle Federal. State, or 
Local Code* and Regulation* 

SOLAR COLLECTOR MODULE 

General Conttruction 

The tolar collector thall be compoted ol ttandard martufac 

tured module* winch ate detigned lor iimple attachment to 

the tupport ttructure and piping tyttem The modular unit 

thall have a grot* dimentnrnt ol approximately 4 leet by 4 leet 

(12 by 12 meter*) with an active to grot* area ratio qieater 

than 0 85 The active (affective) area, at de lined by the menu 

lartuier. i* the planer area onto which incident energy i* 

directed to the abtoiber turlace (t) The grot* ope i at mg weight 

o* the *o!er collector thall not exceed 4 0 pound* tier equate 
» 

loot (19 5 kg/m I ol grott area The collector attembly thall 
lx 1 callable ol withstanding wind velocdiet ol up to 100 mph 
( 161 km/hr) with an ice and tnow load ol 20lh/lt' > (9/ kq/m 2 l 
without ttructural damage 

Glatt Tube* 

Tire module thall contitl ol evacuated glatt tube* which are 
composed ol two concentric glatt tube* separated by a vacuum 
ol l**tt than 10 ^ Tori The glatt conttruction thall contain the 
without the usage ol mechanical seals The vacuum 
lie maintained lor the hie ol the tulrc at temperature* up 
r jO°F (343°C) with an active getter 

The outer radial turlace ol tile inner glass tube thall have a 
coating with an average hemispherical eminence lest than 0 05 
at 212°F (100°C) and an absorptivity greater than 0 85 
>e olar alitor ptance ol the glatt thall be greater than 8/ 
i ••fit ol the visible light spectrum 

longterm degradation ol coating and qlast properties shall 
have a combined ellect ol lest than 10 percent ol the total 
ahsodieO energy 

Fluid Passage* 

The collector unit thall be suitable tor use with water or a 
mixture of water and anti Iree/e solution (up to 50 tiercent 
by volume) as the heat transler fluid 

Fluid passages thall not tie restricted, when the specified fluid 
duality it maintained, to the twin! that collection efficiency 
(at a function ol fluid How) is decreases! by mote than 5 
percent over the design Ide ol the collector 


Fluid past age t shall be detigned to withstand, without degrada 
lion, the ellect* ol no fluid flow and high insolation condi 
lion Fluid passages shall be designed lor operational pressure* 
up to 80 |iti (551 kPa) and fluid temperature* up to 300°F 
(149°C) 

Insulation 

There thall be at least 1 5 inches (3 80 cm) of 3 Ib/ft^ fitter 
glass (48 kg/m^) or equivalent insulation surrounding all fluid 
carrying component* which are not thermally protected by the 
vacuum from the ambient environment The insulation will be 
properly protrx ted Irom the ambient environment to preclude 
significant insulation trerformance degradation resulting Irom 
ambient conditions Fluid temperatures up to 650° F (343°C) 
thall not effect the performance or integrity of the insulation 

PERFORMANCE 

Collector performance thall lie defined by its instantaneous 
efficiency bated on active collector area in graphical (Figure 1) 
and equation form as 

g • A By/ 

wheie 

q instantaneous collection efficiency (active aiea) 

* (T co | T „,,*,) / Q, °F hr ft 2 /BTU 

T co( aveiagc collector temperature, °F 

T b ambient trngiereturr. °F 

Q, insolation on the plane of the collector 

HTU/hr It 2 ) 



Figure 1. Instantaneous Collector Efficiency 
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The conttanti A and B are obtained by placing a leatt tquared 
tbaiqht line through th* data point* located between y - 00 
and y - 1 0 Certified tett data from a recognized independent 
t*dmg agamy, along yyilh manufacturer'* tett data, thdl ba 
idantifiad on Figure I and utili/ad to dafma th* conttanlt 
A and B Collector efficiency thall be determined in accord 
ance with ASHRAE 93 77 test procedure* 

Th* tolar collector thall have an efficiency plot which it 
greatei than the minimum peiformance line of Figure 1. Th* 
contlant A thall be greater than 0 SB and B thall be let* than 
0 37 BTU/hr ft 2o F 

QUALITY ASSURANCE 

Manufacturer 

The manufacturer of the tolar energy collector thall tie a 
recognized producer of taid equipment and thall tubmit docu 
mentation dernonttrating a high capability in detign engineer 
inq. letting, fabrication. inttallation and maintenance of equip 
merit the tame at or timilar to that called fur on th* drawing* 
and in the tpecificetion(t) 

All Other 

All material*, attembliet. coating*, thermal bond connection, 
fluid connections vacuum teal*, ttructural member* and hout 


mg configuration* thall be of th* hi^iett quality and thall 
fully meet I hot* ttandardt called tor and required in the 
"Interim Performance Criteria for Solar Heating and Cooling 
Syttemt in Commercial Building*' (NBSIR 7B 1187 19761 
Any change and/or deviation from theta criteria mutt be 
fully clarified Standard* and work of a higher quality than 
in th* above cited, called tor in theta tpecificationt and/or 
on the drawing*, thall lx met by th* manufacturer 

OPERATIONAL DOCUMENTS 

The manufacturer thall provide, within on* 111 week of col 
lector delivery, inttallation documentation for th* collector 
That* manual* thall detenh* preventive maintenance, general 
maintenance, fluid quality control and r*|ifacement require 
menu and material replacement and control inttructiom 

WARRANTY 

The manufacturer thall warrant that at time of delivery, 
the tolar collector will be free from defeett in material and 
manufacture and will t>* of good quality and workman thip 
Thit warranty thall provide for the replacement or repair, 
at the manufacturer'* election, of the collector or part* there 
of. provided that written notice of the defect thall be given to 
the manufacturer within on* (II year after collector delivery 
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The various configuration! included in this brochure are 
included for Illustration of several typical tolar collector 
system applications and are not intended as constructional 
information. Although reasonable care has been taken in their 
preparation to insure their technical correctness, no responsi- 
bility it assumed by the General Electric Company for any 
consequences of their use. 

The solar products and arrangements disclosed herein may be 
covered by patents of General Electric Company or others. 
Neither the disclosure of any information herein nor the tale 
of tolar products by General Electric Company conveys any 
license under patent claims covering combinations of solar 
products with other products or components. In tha absence 
of an express written agreement to the contrary General 
Electric Company assumes no liability for patent infringement 
arising out of any use of the solar products with other 
products or components by any purchaser of solar products or 
others. 
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1. INTRODUCTION 


This document has t>een prepared to provide ARCHITECTS. 
CONSULTANTS, INSTALLING CONTRACTORS and 
ENGINEERS the basic data required to integrate a TC 100 
vacuum tut*' sn*ar array into a building design arid to provide 
the mechanical contractor with the detail to install and check 
out the subsystem. Instructions for approximate suing of a 
TC'100 array, component sizing and estimating system 
performance have been described in General Electric Docu 
ment No. 78SDS4215B - Solartron (•) . Vacuum Tube Solar 
Collector “Commercial and Industrial Application Guide." 

2. GENERAL 

2.1 PHYSICAL CHARACTERISTICS 

The General Eloctric Solartron TC 100 solar collector module 
(Figure 2 1 consists of eight glass vacuum tubes nested m a 
cusp like reflector The collector is designed to be mounted 
with the vacuum tube axis oriented up and down, with pro 
visions for simple four-corner mounting. Two flare fittings 
connect each collector to the supply and return headers. 

A collector module has an installed weight of approximately 
57 pounds, or about 3.3 pounds per square foot. The col 
lectors are installed without the glass vacuum tubes, and each 
module without the tubes weighs about 36 pounds, providing 
ease in handling. The TC 100 module collector is designed tor 
an environmental loading (combined wind, ice, and snow) of 
33 pounds per square foot when installed. 

?2 COLLECTOR COMPONENTS 

The collector module consists of: 

1 An aluminized steel frame 

Vn Alglas cusp-like reflector 

3. Copper tinned tube loops to transport the working fluid 

4. Glass vacuum tubes with propylene grommets and 
stainless steel spring clips. 



Should you have quest. ons regarding this material, or should 
you require additional information, contact: 

Manager. Solar Heating and Cooling Marketing 
General Electrrc Company 
P O Box 13601 
Philadelphia. PA 19101 

Phone (2151 962 2112/3 

DESCRIPTION 

The copper tubing between vacuum tubes is pre insulated. The 
collector modules are completely assembled except for the 
glass vacuum tubes which are shipped separately. The modules 
are shipped with protective plastic covers over the copper 
finned tubes These plastic coveis remain in place until the 
system is checked out at which time, the plastic covers are 
replaced with the glass vacuum tubes. 

The glass vacuum tube and the finned-tube are shown in cross 
section in Figuie 2-2. The glass vacuum tube consists of two 
glass cylinders joined to form a large "Thermos t") bottle”. 
The outei cylinder serves as the window, and the inner cylin- 
der, which is selectively coated on the outer surface, acts as 
the absorber The space between the two glass cylinders is 
evacuated The eneigy absorbed is transferred through the 
inner glass tube and into a conforming cylindrical copper fin. 
The theimal energy is then conducted along the fin and into 
the fluid passing through the U tube. This design eliminates 
glass to metal seals, eliminates impact of potential glass 
breakage on operational continuity, reduces thermal inertia, 
and eliminates thermal expansion differentials between metal 
and glass components The 1/4 inch copper tubing which con 
tains the wuiking fluid terminates with 45-degree flare nuts for 
mechanical attachment to headers. 

2.3 COLLECTOR FLUID 

The recommended non freezing woikmg fluid is a mixture of 
35 to 50 percent (by volume) Prestone 111") ethyleneglycol 


IVACUATID 



Figure 2-2. Cross Section of Activa Collector Elements 
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w.ih distilled, dciuni/ed. or drminei ali/etl water,* which 
*> hee/e protection to 4"t Ml 34°F, respectively. 
Oimuting temperatures shtHilil lx limit i-ct in 300 l, f in Of (tot to 
picvcnl decomposition ol the ethylene ylyi.nl 


1 Note Watei containing no linin' than the lollowing it 
satisfactory 

chloiides 100 ppm 

sulfates HK) ppm 

In ciiboniltt 100 ppm 

total baldness 350 ppm 


2 4 OPTIONAL COLLECTOR ACCESSORIES 

In .Hhlition to TC UK) vacuum tulle solai collector, Geneial 
I lectnC nllm several optional solai system accessory kits that 
have been engineered to larilitah collertoi installation and to 
contnbute to the opeiational etlioency and leliability ol the 
system 


Mounting Biacket Kits (Figures 3.) 3 4 and 3 5) lot eithei 
sloping mii I, H e. Hal loot oi space haute applications aie avail 
able Din'd mounting biac ket kits (F iguie 3 3) include 
T buckets which lock the collet toi to commercially available 
UNISTRIJT channels which aie attached to theiooloi othei 
si ibs 1 1 1 ir t in ■■ “Intel nal" luacki ts ubli/e tuns while “external" 
buckets an boiled riv stmt mounting option (Figuie 3 4) 
olleis a standaul top and bottom In acket design lot use with 
contr.H liM supplied bansition stmts S|iace 1 1 ante bucket kits 
(f iguie 3 bl pi ovule a standaul I bucket with a 3/8 inch 
ttneaded II clamp loi 3" diamelei lubes All thicc kit options 
in lode the ici|oiiod nuts, bolts and washeis 


H. , i> lei Kits If i gin es 5 4 and 5 'll ate available Ini both single 
id dual collectoi coiihguialions lle.Mlei kits include prefab 
d heailfi pipes with the appio|iliate hyduulic httings. 
'til aochoi Ituckets and damps htteiglass insulation, 
no. '/i d steel Coveis, |iMiil and lastening haidwate. 




Figure 2 3 Collector Window Kit 


i ojlectoi Window K'ls |) iguie 3 31 aie i ecommended ONI Y 
lot .lie. is ol null cine vandalism oi loi legions having incidences 
.0 l uge ti.nl I he simply mounted collectoi wuulow kit is 
olteied eithei ill UV stabilized I duo oiaciylic Appiottnale 
i H i nn ut h.ndsv.iic is mi luded 


> >n i m inti 

• I |lim 


I • m I NtllMH 
•I ■§>>•••• 




UH AM l lA'IliX 
• HMini KPANM 


'■ol. ii Coiituillei Kit I F iguie 3 4) contains electiomc logit and 
i situ on photo sonsoi that digitally integiates soldi eueigy 
I'vels lot system contiol the couhnllci o | m i ales tiom a 
34 VAC ItO H/ sot i ice and (Mil (Hits a 34 VAC signal which is 
used loi contiol ol loop pomps and valves I tie i ontmllel also 
mi lodes .III ovei lellg.ei aline sellsoi used to lllllllllt 0|M'ialltllt 
ol the collectoi loop piimpls) dining ahlloilttal tfiigiei.ihiie 
i in ii Ii I mils I iguie 3 5 ini'M’nts ,i siinphhetl wiling diai|tam lot 
the sol. ii cnnhollci Installalion and aigiht-.ition instmctions 
ate piovitletl ill (ieneial ) lei tin Document No /‘I5DS433I 
I lie conliollei kit mi lodes all iitiMiniiiig haidwate and is 
mounted duet tly to a collet tin 


■IMilli \l tfa* 
AihH I • \ 
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uvgn si DM» 











^ MMM 

n mm 

M Ml MS It ••• 


Figure 2 5 Solar Controller Wiring Diagram 
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3. COLLECTOR INSTALLATION 


3.1 INSTALLATION SUMMARY 

A summary of the installation procedure follows. The 
discussion herein includes GE optional accessories, but similar 
steps are recommended for field procured accessories. Roof, 
ground, or space frame mounting are all potential methods of 
installation, depending upon structural considerations, aes 
thetics and cost. The collectors may be arranged in individual 
rows (Figure 3 1) or in a dual row (Figure 3-2 ) utilizing 
common headers. 



Figure 3-1. Single-Mounted Collector 



collector mountings, two general techniques of many suitable 
for simple four-corner mounting are presented: 

1. Direct mounting (Figure 3-3). 

2. Strut mounting (Figure 3-4). 

Specific requirements may warrant variations or a combination 
of the three. 

A collector mounting technique that utilizes a UNISTRUT 
channel attachment (Figure 3-3) provides a simple, quick 
installation and will also allow flexibility in the lateral 
positioning of the mounting brackets. By avoiding hard- 
mounting of individual collector support brackets, installation 
time can be reduced significantly in the alignment and attach- 
ment of brackets and collectors. Installation time can be fur- 
ther reduced by using the internal mounting brackets offered 
in the General Electric mounting kits which use pins rather 
than nuts and bolts for slide-on interconnection of adjacent 
collector panels. 

In a strut-mounted installation (Figure 3-4), hard mounting of 
individual collector support brackets is required to provide 
rigid support. Strut mounting will be somewhat more time 
consuming than a direct mounting in terms of both alignment 
and attachment. Cross-bracing may be required for lateral 
support. 


3.3 LAYOUT AND SPACING 

The initial step in collector installation is a layout of the array 
pattern. Since the collector attachment points are fixed at the 
four corners, spacing between UNISTRUTS must be closely 
controlled. This will faci'itate installation, assure dimensional 
integrity of the array and preclude extraneous stresses on the 
collectors. Spacing between rows is less critical. 


Figure 3-2. Dual Mounted Collectors 

Upon completion of the cu'L'ctor supporting structure, the 
collectors are mounted without the vacuum tubes (Section 
3.4). The header tubes are then attached to the collectors and 
brazed together (Section 4.2) A leak check follows (Section 
4.3). Operation of the balance of the solar system, including 
the controls is verified. The vacuum tubes are then installed 
(Section 5.1), followed by high temperature cycling and 
checkout (Section 5.2). The piping is insulated and covered 
(Section 5.3). and the system is operational. 

3.2 MOUNTING TECHNIQUES 

There are many acceptable techniques for mounting solar 
collectors. The method selected must consider structural, 
architectural, cost and schedule constraints. As a guide for 


Typical spacing for UNISTRUT installations is shown in 
Figure 3-5 for single-mounted collector and Figure 3-6 for 
dual mounted collectors. The distance between adiacent rows 
is a nominal value to allow access. For a more compact collec- 
tor array, the separation may be reduced, but provisions for a 
sliding ladder or working platform should be implemented to 
facilitate installation and potential maintenance. Lateral 
spacing between collectors is nominally 1/4 inch to accom 
modate a 3/16-inch thick T-bracket and a 1/16 inch header 
tube support bracket. In a dual row configuration, mounting 
of tube support brackets are alternated between the top and 
bottom collectors to maintain array symmetry and proper 
fitting of the collector tubing to the headers. 

Typical spacing of bottom brackets for a strut-mounted instal- 
lation is shown in Figure 3-7. The separation between the 
front and back brackets is flexible, but 49’/i" divided by the 
cosine of the collector tilt angle is most appealing. 

original page is 
0F poor quality 
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F'9» '« 3 6 UNISTRUT Spacing (Dual Mounted Collector) For Direct Mounting 
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Direct Mounting Collector! 

Instal UNISTRUTS with spacing shown in Figure 3 5 or 
3 6 and attach to the roof, (Figure 3 8 1. or substructure. 
Foi ioo< mounting, include 1/4” neoprene tv pe spacer under 
the UNISTRUT at each attachment point. For dual mounted 
collectors, use P5500 series UNISTRUT or P1000 series with 
1/4" spacers at the attachment points Single and dual 
mounted collector installation instructions are described 
in the following sections Use the instructions that apply to 
your configuration. 


Figure 3 7. Bottom Bracket Spacing for Strut Mounting 


3 4 INSTALLATION PROCEDURES 


Figure 3 9 Bolted Lower T Bracket 


Figure 3 10. Place Collector on UNISTRUT 
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Figure 3 8 Attach UNISTRUT to Roof 


COllIC TO* 
l OC AT 10*1 


BOTTOM 1**1 M IS 


♦j ITVriCAll 

-s 


r WJT 

2 I XT! HIGH Slot 
4 or COlliCTON "on 

<• - \ 


If the GE solar controller ( Figure 2 4 ) is used, install an 
adapter bracket during the installation of the collectors 
preferably at the end of the row for convenience of 
accessibility in i-'stallation, wiring and maintenance 
Mount controller in a position where it will not be 
shaded at any time 


T 







Figuii 3 11. Internal Collectors art Fettened by Pinned 
T Brackett 


Note 

UNISTRUT channels lor eipuvalentl and retainer plate 
assemblies (plates, bolts, washers and spring type nutsl, 
(Figure 3 101, used at the ends of each row should be 
obtained from the mounting structure manulacturer. or 
obtained locally by the installing contractor. 


Direct, Single mounted Coll ectors 

1. Before portioning the first collector on the UNISTRUT, 
remove the six sheet metal screws holding the transition 
cover at the base of the collector. Remove the transition 
cover and attach an end-of row T bracket (without pins) 
to the side of the collector that will face out, (Figure 

3 9), using two bolts for each bracket. Removal of the 
transition cover is only required (or end of row 
collectors 

2. Re attach the transition cover with the six screws. Use 
two bolts to attach the other end of row T-bracket to 
the same side of the collector. 

3. Slide the collector into place so that the T -brackets grip 
the UNISTRUTS Finger tiqhten the retainer plates to 
the UNISTRUTS. (Figure 3 10). 

4. Place one internal T bracket (pinned) into each UNI- 
STRUT and a pipe support bracket at the header end 
and continue installing internal collectors 

5. Verify the correct location and squareness of the first 
collector and secure the two retainer plates to the 
Unistruts. 

6. To mount the adjacent collector, place tube support 
brackets over the pins of the T-brackets, (Figure 3-11). 
at the header end of the collector and slide the next 
collector laterally until the pins are fully inserted and 
the collectors are snug one to the other. 


7. For subsequent collectors, insert a pinned T-bracket into 
each UNISTRUT and a tube support bracket at the 
header end and continue installing internal collectors 

8 At the end of each row. Install the lest collector as 
described in Steps 13. Insure that each collector is snug 
agamst the next and then secure the two retainer plates. 
The next step is installation of headers (Section 4). 

Direct, Quel mounted Collectors: 

1. Before positioning the first collector on the UNISTRUTS, 
remove the six sheet metal screws holding the transition 
cover at the base of the collector Remove the transition 
cover and attach the two end of row T brackets (without 
pins) to the side of the collector that will face out, 
(Figure 3 9 ), using two bolts for each bracket Removal 
of the liansition covet is only required for end of row 
collectors 

2. Temporarily re-install the transition cover with one 
screw. 

3. Slide the collector into place so that the T brackets grip 
the UNISTRUT Place one internal T bracket (pinned), 
(Figure 3 9), into each UNISTRUT and insert into the 
corresponding holes in the collector frame. Assure the 
position and squareness of the collector and tighten the 
retainer plates (Figure 3 10) to the UNISTRUT. 

4 To install subsequent internal collectors in the first row 
of the dual configuration, place one internal T bracket 
(pinned), (Figure 3 11), into each UNISTRUT and insert 
into the corresponding holes in the collector frame At 
the collector header end, a tube support bracket, (Figure 
3-11), is inserted over the pins of the T bracket at every 
other collector. Remove five of the six transition cover 
screws at the base of the collector and place the collec- 
tors on the UNISTRUT With the brackets ir. place, slide 
the collector laterally until the pins are fully inserted 
and the collectors are snug one to the other. 

5. At the completion of the row, the last collector is 
installed as indicated in Steps 1 and 2. Be sure all collec- 
tors in the row are snug one against the other before 
tightening down the two letainer plates 

6. The second row of the dual configuration is now mount 
ed Repeat Step No. 1 

7. Attach the end closure and cover to the header channel. 
(Figure 3-12). Re install the collector transition cover 
and attach the bottom header channel to the collector 
(Figure 3-13) using the six screws previously removed 
The outside edge of the channel should be 1/8" beyond 
the end of the collector to prevent overrun of the chan- 
nel assemblies. 

8. Remove the remaining transition cover screw from each 
collector on the bottom of the first row 

9 Place the collector and channel assembly on the UNI 
STRUT below the first collector row installed (Figure 
3-14) with the T brackets in position Attach the header 
channel to the top collector using two of the screws 


"lUGINAI. PAGE b 

OK POOK QUALITY D-15 





Figure 3-14 In Dual Arrangement. Place the Next Collector 
Below the Fir*t 


6 Complete the assembly at the header end ol each codec 
tor by adding one more bolt for each bracket attach 
ment. Before completing attachment check collector 
alignment. 


7. Re install the collector transition section covers using 
the six sheet metal screws removed in Step 2. The next 
step is installation of headers (Section 4). 


removed in Step 1. 

10. Place an internal T bracket (pinned) into each UNISTRUT 
and insert into the corresponding holes in the collector 
Verify the correct location and squareness of the first 
collector, and secure the retainer plates, (Figure 3-14), 
to the UNISTRUT. 

At the collector header end, a tube support bracket will 
be inserted over the pins of the T bracket every other 
collector, alternately to those placed on the opposing 
row. 

11. Continue to attach bottom channels to collectors and 
complete installation of internal collectors. At the end 
of the row. the last collector it installed as indicated in 
Steps 1, 7 and 9 Be sure all collectors in the row are 
snug one against the other before tighteni ig down the 
two retainer plates. The next step is installation of head 
ers (Section 4). 

Strut mounted Collectors 

With bottom brackets completely installed and spacing 
verified, (Figure 3 7), the collectors are mounted at follows: 

1. Install all transition struts (Figure 3-4) and top brackets 
to the bottom brackets. 

2. Remove the six sheet metal screws and the transition 
cover at the bottom of the collectors. 

3. Beginning at the end of a row. place collectors of the 
row between the bracket assemblies on the mounting 
surface with the flare nuts on the lower edge 

4. Lift the header end of the first collector and align the 
outside mounting bracket hole with a hole in the codec 
tor. Temporarily insert one bolt (f'nger tight) through 
the assembly. Before inserting a bolt in the mounting 
bracket on the opposite side of the collector, align the 
adjacent collector, position a tube support bracket 
(similar to Figure 3-11. between the two collectors, and 
temporarily insert a bolt. This procedure is repeated in 
sequence until the header end of all the collectors in the 
row is attached. 

5. Lift the other end of each collector and attach to the 
transition strut/bracket in a similar manner to step 4. 
Use two bolts tor each attachment bracket until the row 
is complete. Tube support brackets are not required at 
row ends. 
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Figure 3-12. Attach End Cloture and Cover for End-of-Row 
Collect on 


Figure 3 13. Attach Bottom Channel to the Collector 


Cron bracing of the collector support structure may be 
required. 
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4. COLLECTOR PLUMBING AND CHECKOUT 


4 1 HEADER DESCRIPTION/PLUMBING 

The TC 100 collector utilizes two 1/4 inch. 4 5 <1 eye* brass 
flare nun lot mechanical attachment to supply and teturn 
hi dden These fittings ptotrude from the insulated transi 
lion section of the collector as shown in Figu. j 2 1 The 
design allows lateial flexibility in these connections, pn 
manly to accommodate up to 3/4 inch lateral thermal 
expansion in the headers. These nuts are nominally 40 
inches apait. Pipe headers may be used to supply one 
collector row (Figure 4 11 or two collector rows (Figure 
4 2 \ Alternative designs may be utilized, provided all 
plumbing requirements are satisfied 

TC 100 collectors are designed for parallel flow circuit 
hookup and for uniform flow in each collector Optimum 
performance is achieved at flow tales of 0 22 qpm/collector. 
Uniform flow distribution thiou^iout the array is 
accomplished by providing comparable piessures to each 
heaiiei. Good distribution through the collectors connected 
to each headei is achieved by sizing the headeis for a pres 
sure drop equal to or less than one tenth that of the collector 
Using this criteria, header sizes of 3/4 inch and 1 inch type L 
copper tubing will provide uniform flow distribution for up 
to 18 and 36 collectors, respectively 

T ype L copper tubing and wrought copper fittings are 
recommended throughout the collector loop to minimize 
galvanic reactions and eliminate the need tor dieleclnc 
fittings All non mechanical connections should be soldeicd 
with 95-5 (tin-antimony) AWS (American Welding Society) 
class alloy Headers require 1/4 inch 45degiee male fittings 
at specified locations to connect with the collectors The in 
stallation of the header assembly should normally include 
thermal expansion devices, anchor clamps, and alignment 
clamps Air removal from the collector loop is accomplished 
by an air separator, combined with an expansion tank An 
'% at the high points arenot required. 

collector is designed wth a hydiaulic inteiface that can 
a commodate up to 3/4 inch of thermal expansion in he 
header piping The piping design must preclude exce>sive 
'*• loading on the collector tubing or header piping To Avoid 

excessive flat e deformation and resultant leakage, '.orque 
fluid connections to the collector approximately 13 i5 inch 
pounds. 

Recommended manifold configurations showing optional 
General Electric header accessory kits aie shown ,n Figures 
6 4 and 5 9 for single and dual arrangements, respectively. 
The kits provide prefabricated header piping m 4 and 8 
loot lengths with correctly spaced tee fittir is and male 
connectors, prefab insulation, covers, pipe clamps, header 
support brackets, and all the necessary fasteners 
Dimensional specifications for 8 foot on site assemblies 
are shown in Figure 4 3. 

4 2 HEADER INSTALLATION PROCEDURES 

It is recommended that the |oming operation of lengths of 
headers be performed in place on the roof In a '‘compact'* 
array configuration for direct roof mounting, it is suggested 
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Figure 4 1. Single Collector Header Configuration 



Figure 4 2. Dual Collector Header Configuration 
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Figure 4 3. Heade* Dimensional and Orientation 
Requirements 
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that dual header mg be employed and the plumbing installation 
be performed following installation of the collector frames 
and bottom channels. Thermal expansion compensators and 
clamps may be required 

Installation procedures for header tubing 

1. Before starting heaoet assembly, thoroughly flush each 
header section with tap water The supply and return 
lines to the headers will be flushed separately to pie 
vent potentral debus and water from entering the 
collectors. 

2. The plumbing installation should begin at the supply 
end of each header row Attach a supply header pipe 
as the bottom pipe. (Figuie 4 4,1 to the collectors. 
Position the pipe by connecting (finger tight) the appro- 
priate collector fittings and be sure that the pigtails 
coming out of the collectors are centered in the slot. 
Bra/e adiacent headers and end plug(s). When brazing 
next to a collector connection Tee. remove the adapter 
from the Tee in otdei to avoid damage during brazing 

3. Attach the return header above the supply header, 
(Figure 4 4). |ust installed Position the pipe by con 
necting the appropriate collector flare nut fittings 
(finger tight) and attach the header support clamps 
(Figure 4 5) Braze adiacent headers and end plug(s). 
When brazing next to a collector connection Tee, t£ 
move the adapter (tom the Tee in order to avoid damage 
during brazing. 

* With completion of header brazing in each row. adapters 
should be installed usinf leek Me high temperature pipe 
sealant (with Teflon) or equivalent (do not use tape). 


Before connecting headers to supply and return, completely 
flush the supply and return pipes For single low collectors, 
insert the end covers onto the headers (Figure 4 6) prior to 
attachment of feeder connections 



Figure 4-4 Install Headers 



Figure 4-6. Connect Header to Collector Fittings and Attach 
Pipe Support Clamp 



Figure 4 6. For Single Row Mounting. Insert End Covers 
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all header Conner turns have been completed and the col- 
lector loop installation verified, the system is ready for 
a total collector system leak, check 

4.3 LEAK TEST PROCEDURES 

It is recommended that the collector loop be leak checked 
using compressed air by chaiginy the system to 60 psig. 
Presence of leaks is indicated by loss of piessure within 4 
hours. If leaks are indicated, all fittings and connections 
should be bubble tested (soap solution) and detective connec- 
tions repaired. 


Note 

Collectors are teak checked at the factory and do not 
require interna! leak checking. 


With the leak test completed, the collector loop can be filled 
to the prescribed level with working fluid (ethylene glycol/ 
water as specified) Open the pressure relief valve to allow air 
to escape. When filled, the primary pump may be activated 
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and fluid circulated throu(/> the collector loop A strainer in 
the collector loop, upstream of the pump, it mandatory during 
the initial operation to collect any retidua! installation par 
tides Thit i trainer should have a bion/e body and stainless 
steel 20 mesh screen. 

Circulate the fluid for a minimum of two (21 hours Re inspect 
the tntire ioop for leaks and remove, inspect, clean and replace 
the strainer. Repeat this procedure until the strainer is dear of 
residual pertidet. 


Instellecon Reminder 

The Thermal Energy Storage Tank must he tilled in the 
following manner to avoid an air bound tank Add water 
at the too of the tank The air dm laced by the weter 
mutt be enheutted at the eipanticn rank (normally in 
the Airtrol fitting). Add a corrosion inhibitor to the 
water 



5. FINAL ASSEMBLY AND CHECKOUT 


Once leak tests have been completed, the control system and 
sequences verified, and the overall system is operation ready, 
installation of the glass vacuum tubes may proceed After 
vacuum tube installation, a functional checkout at elevated 
temperatures is recommended with repeated cycling to verify 
plumbing integrity With completion of high temperature 
checkout, insulation, header covert and protective windows 
(if used) should be installed 

5.1 VACUUM TUBE INSTALLATION 

Vacuum tubes are shipped in s»n*'*te. protective containers 
with 10 tubes per container The containers should be 
inspected for external damage upon receipt. The tubes are 
individually wrapped in black plastic bags These bags should 
be kept tealed until installation Although glass tubes can be 
installed by one person, two installers are recommended for 
ease of installation. 


Caution 

The glass tube t (similar to fluorescent bulbs and vacuum 
bottles I could implode if improperly handled. Person 
net handling the tubes must wear suitable eye and hand 
protection. (See Section 6.5). 


The following procedures are recommended for installation 
of the glass vacuum tubes 

1 Inspect the reflector troughs in each collector and 
carefully remove any debris. 

2. Activate collector and storage loop pumps to mini- 
mile temperature buildup in the headers 

If the system can not be operated, retain the black 
plastic bags on the tubes or cover the collector modules 
until the system is activated. 

3. Glass installation begins by removing the wooden re- 
tainer bar Raise the outer end of the fin -tube assem 
bly 1 2 inches from the edge of the collector as shown 


in Figure 5-1. Excessive deflection will dameue the 
c ollector Slide the plastic shroud off end discard. 


4 Inspect and remove grit or foreign matter from the 
copper fin with a cloth or soft bristle brush. 




connect insertion incorrect insertion 

DCffN AND TILT Ot PTM AMO TILT 


Figure 5-1. Glace Shroud Installation 
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5 The wcwhI mtullm itiuuld lightly support the fin tub* 
to iiHure that it ilon not com* in contact with the 
tehee lor Hough kmI dioulil continue to vuppext the fin 
tube « the gl«i tube it installed , 

6 Unteel the end of the protective black ptettic beg at 
the open end of the glett tube and tlide the glatt t ibe 
owe i the fin tube ettetnbly being caieful not to bend 
m dntoi t the cylindrical thape of the toft coppei fin 
Ute the followying piocedure 

a Lightly compiett firtt fin segment leading edge be 
tween the thumb and fittt fingei |utt enough to 
■nteit into the glatt tube 

b Centei the open end of the glatt tube owet fin assem 
My and slowly tlide on. (Figure b II 

C Continue by tlightly comptetting the leading edge 
of each fin tegment at the glatt tube it installed 
until the tube hat tlid past the latt fin tegment. 

7 Seal the glatt tube and grommet into the hole in the 
collector panel. (Figure 5 2). Insure that the grommet 
is completely seated (snapped in place) tor weather 
protection. (Figure b I) 

8 Slide off the black plastic bag The bags should remain 
on the glatt tubes if the system is not ready for 
operation, 

9 Install the metal spring clip retainer over the elastomeric 
bumper strip on the glatt tube and into the two retaining 
holes in the reflector. (Figure 5 3) 

10. Repeat procedure until the ten tubes are installed in 
each collector 

5.2 OPERATIONAL CHECKOUT 

It it recommended that a total system operational checkout 
be performed with repeated cycling to elevated tempera- 
tures for several tunny days After removing the black plastic 
bags from the glass tubes and assuming that checkout of the 
control system has bean completed operational checkout 



Figure 5 2. Firmly Seat Grommet into the Collector 



Figure 5 3. Install the Metal Spring Clip 


can begin On a bright day, the collector loop fluid will be 
gm to get hot within 1/2 hour to I hour Continue running in 
an energy collection mode without the storage pump. |P2, 
Fig 6 1). running until Ihe collector fluid temperature can be 
maintained between 200°F and 150°F for high temperature 
testt These tests will provide a compiehentive leak check for 
the collector loop at well as an operational checkout of the 
system With regaid to the collector loop, the following pro 
ceduret ate recommended 

) Alter the first four hours of opeietton at elevated 
temperatures, perform a complete visual inspection of 
the collector loop and manifolds for leaks. If no leaks 
are found, proceed to Step 5 

2. If leaks are found, wait till low sunshine (or cover the 
collectors) and let the system cool down Correct leaks. 

3 Refill system and repeat high tempeiature test piocedure 
from start. 

4 Repeat Step 1 If no leaks are found proceed to Step 5. 
If an additional leak is found, return to Step 2. 

5 After a minimum of 2 sunny days of operation (2 high 
tempeiature cycles), check the strainer for residual par 
ticles and take a sample of the working fluid for analysis, 
(Section 6 2) Clean and teplace the strainer Perform a 
final visual inspection for leaks. 

Wit*' the integrity of the loop piping under high temperature 
verified, the insulation may be installed and the final at*embly 
of header covers and protective windows (if any) ma* proceed 

5.3 INSULATION AND COVER INSTALLATION 

Pie fabricated insulation is provided as an integral part of the 
General Electric header accessory kits. If General Electric 
header accessory kits are not used. 2 inches or more of fiber 
glass insulation is recommended with an appropriate moisture 
barrier on all outdoor headers It is also recommended that 
1 1/2 inches or more of fiberglass insulation be used on ail 
indoor piping. Tne following procedures are established for use 
with the General Electric header accessory kits. 
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Note. 

Select e low-tunshine day or keep the storage teak cool 
end pumpt, (PI, P2 Fig. 6 1), running. Thu procedure 
it recommended to eliminete the heterd of hot header 
piping 


For single row header assemblies (Figure 5 4): 

1. Remove the six sheet metal screws from the collector 
transition section (or all collectors end without 
removing the covets, install the bottom channels using 
the same holes and screws, (Figure 5-5). The insulation 
is attached to this section. 

2 Slide insulation away from joints to be sealed Apply 
flashing (alumim/ed, water proof tape) as needed in- 
side the header channel over the gaps between collectors 
as a moisture barrier, (Figure 5-6). Reposition the 
insulation. 

3. Install the covers by hooking the lips over the top of the 
collector transition section cover (Figure 5 7) and ittach 
the covers to the bottom channel flanges with six (6) 
sheet metal screws. 

4 Attach the end covers (Figure 5 8) which were installed 
with the piping, by positioning inside of the header 
cover and attaching with sheet metal screws. 


Note : 

End covert for the tingle header arrangement, if feeder 
connections are at the end of the row, must be installed 
on the header pipes during the plumbing sequence, 
(Figure 4-6), or must be cut to allow installation during 
final assembly. 


5. Apply a silicone 4>ased sealant around the gap before 
installing the |oint covers. Install joint covers over the 
gaps between adjacent header covers with sheet metal 
screws as shown in Figure 5 4 and complete by crimping 
lips over the adjacent collector frames. 

6 If optional protective windows (Figure 2-3) are used 
with the collectors, apply window standoffs to the Vee 
troughs as specified. Install frames and clips as shown. 

For dual row header assemblies (Figure 5-91, the bottom chan- 
nel should be installed before plumbing. See Section 3.4, 
installation procedure for dual mounted collectors. 

1. Apply flashing (aluminired, water-proof tape) inside 
the header channel over the gaps between channels as 
a moisture barrier. Slide the bottom layer of insulation 
under the pipes. Slit the side insulation to fit around the 
collector connections and insert on both sides of the 
pipe, (Figure 5-10). 

2. Install the cover, (Figuie 5-11), by hooking the lip over 
the top of the upper collector transition section cover 
and push on the center of the cover to snap the bottom 
lip in place over the bottom transition cover. Screw onto 
the end covers. 

3. Install joint covers over the gaps between adjacent 
header covers with sheet metal screws as shown in Figure 
5 9 and complete by crimping lips on slotted end over 
the adjacent collector frames. Also, it is recommended 
that a silicon-based sealant be applied at the gap inter- 
face before installing the joint covers. Apply flashing 
to the end closures for weather proofing. 

4 If optional protective windows. (Figure 2 3), ate used 
with the collectors, apply window standoffs to the Vee- 
troughs as specified. Install frames and clips as shewn. 
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Figure 5 5. Install Bottom Channel! 


Figure 5-7. Install Cover 


Figure 5-8. Apply Flashing 


FLASHING 
ACROSS JOINT 


INSUIATCO COVCR TOP 


CONNECT OR 


Figure 5-9. Assembly of Dual Row Header Kit (8 Feet Long) 







1 i<\ 

! N* 



• 

0 





Figure & 10 InMrt Insulation Around Haadar Pipes 


6. COLLECTOR LOOP OPERATION AND MAINTENANCE 


6 1 COLLECTOR LOOP OPERATION 

A recommended typical collector loop configuration for com 
mercial installation is shown in Figure 6 1. 

The collector loop is initially charged through the manual fill 
valve with the purgt valve open and the shut off valve V101 
closed. After the applicable fluid circulates through the col- 
lector loop and flows fully from the purge valve, open valve 
V101 and close the purge valve, then add an additional quan- 
tity of loop fluid, equivalent to approximately 10% of expan- 
sion tank volume, before closing the fill valve. 

The optional solar controller. Figures 7-5 and 7-6, is used for 
normal daily start up ar.f shut down. Although the factory 
set point for the controller is 35 Btuh/ft?, the photo sensor 
may be biased, as shown in Figure 7 6, to enable a higher val- 
ue. Refer to General Electric Document 79SDS4231, for 
specific set point instructions. 

At the required insolvation level, the controller activates both 
the primary loop pump, Pi. and the storage loop pump. P2. 
If the collector loop fluid temperature is less than 100°F, the 
diverter valve. V4, remains in the normal or "B" position, by- 
passing th» primary heat exchanger. When the collector loop 
fluid temperature is greater than 100°F, diverter valve, V4, is 


driven to the "A" position, allowing collected energy to be 
transferred to the thermal energy storage tank. 

In the event that the storage tank becomes fully chaiged (i.e., 
280°F) and the collector loop temperature exceeds 320°F, 
pumps PI and P2 are de-energized. As the fluid remaining in 
the collectors increases in temperature, it expands through 
back pressure valve VI, which is set at 45 psig, into the expan- 
sion tank, TKX1, The limited amount of fluid in the collec- 
tors (max 0.12 gallon/module) will gradually vaporize, leaving 
the collectors dry until restart. 

The sensor CT1, which is mechanically attached to a copper 
U-tube located inside a glass tube, inhibits restart at tempera- 
tures above 320°F. 

6.2 PERIODIC MAINTENANCE 

Collector loop fl nd requires periodic inspection and/or main- 
tenance to assure proper chemical balance and fluid level. An 
analysis is recommended for both water glycol and all-water 
loops for the initial fill, quarterly samples for the first year, 
and yearly thereafter. Most commercial manufacturers of cor- 
rosion inhibitor additives offer a test kit for this purpose. 
Collector loop fluid composition is described in Section 2.3. 
Normal maintenance procedures should be used for other 
system components. 
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6.3 PERIODIC INSPECTION 

The overall collector array should be periodically inspected 
for broken tubes and debris buildup in the reflector troughs 
The frequency of this maintenance is a function of the loca- 
tion of a particular solar system and its environment. 

6.4 GLASS TUBE REPLACEMENT 

Remove the spring clip. (Figure 6-31, holding the shroud 
(vacuum tube) in place. The clip is flexed into two holes pro- 
vided in the collector vee-trough reflector. Deflect the tube to 
be replaced upward no more than 1 to 2 inches from the edge 
of the collector and away from the vee-trough, (Figure 6-1). 
The tube will now slide off the collector fin-tube in the 
direction away from the header assembly. The boot on the tub 
tube at the header end of the collector should be removed 
with the tube being replaced as the new tube will contain a 
new boot. If the old tube is broken, be sure to clean the 
reflector completely and wipe down the fin assembly. After 
wiping down the fin-tube to eliminate all grit, the new tube 
is simply slid over the fin-tube, seating the boot into the bulk- 
head hole. Re install the spring clip. 

6.5 SAFETY CONSIDERATIONS 

Handling of the vacuum tubes is comparable to handling 


fluorescent bulbs Caution must be exercised to avoid break- 
age and hot pipes. Protective gloves, clothing and safety 
goggles must be worn when inspecting or working on a 
system . 

1. Glass vacuum tubes are evacuated and may implode if 
improperly handled. 

2. In an operating system loop, fluid temperatures can 
reach 280°F Hot pipes can be a safety hazard to per 
sonnet working around the pipes during final assembly 
and checkout. Personnel must be advised of loop tem- 
peratures and of appropriate provisions to cool down the 
system. Hand and eye protection is recommended when 
working around hot pipes. 

3. Collector fluids composed of ethylene glycol are gener 
ally considered as show , n a low order of toxicity except 
for oral ingestion. They Jo not -oporize at normal tern 
peratures and, therefore, do not ordinarily constitute a 
hazard from inhalation. However, precautions should be 
taken against the vaporized fluid. Handling of waste 
fluid and its disposal should be in accordance with local 
ordinances. 
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7. SPECIFICATION DATA SHEET 
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PHYSICAL 



WEIGHTS 



British 

SI 

F tame Only 

35 lbs 

16 kg 

Glass Installed 



Diy 

57 lbs 

26 kg 

Wot 

59 lbs 

27 kg 


COMPOSITION 


F rame 

18 Ga alumim/ed steel (51 6 mill 

° 1 '-ctor 

Alglas© 


ilation 

Fiberglass 


uid Lines 

1/4" type L copper 

C ' ass Tubes 

008 soda lime 



CONNECTIONS 


Hydraulic 

Brass 1/4" 45° Flare Nut 

ji> .ctural Attachments Stainless Steel or aluminum 

EQUIPMENT SIZING GUIDELINES 

Heat exchanger area 



Heating 

17 lt 2 /module 

016 m 2 module 

Cooling & Heating 

35 h 2 /module 

033 m 2 /module 

Storage Volume 



Heating Only 

15 gallons/ 

56 8 liters/ 


module 

module 

Cooling & Heating 

22 gallons/ 

83 3 liters/ 


module 

module 


OPERATIONAL 

British SI 


Insolation 


0 to 400 0 to 108 

BTU/lt 2 /hr langleys 


Fluid 

Opei.it mg Temperature 


Composition 


A 


100 to 300°F 38 to 149°C 

"Good" 1 water with 35/50% 
Prestone M (■"' 


MODULE DESIGN CONDITIONS 


Pressuie Diop Design 

7 0 psi 
®> 180°F 

48.2 kPa 

ta 82°C 

Minimum 

5 0 psi 

34 5 kPa 

Flow Rate 

0 22 gpm 
@ 180°F 

0 83 I/m 
@82°C 

Wind Velocity (Max) 

100 mph 

161 km/hr 

Ice Load (Max) 

13 psi 

63 5 kg/m 2 

Snow Load (Max ) 

20 psi 

97 6 kg/m 2 

Combined Load (Max) 

33 psi 

161 1 kg/m 1 

Minimum Anay Pressure 

45 psi 

310 kPa 

MODULE AREA 


Gross (Frame) 

17 4 ft 2 

1.62/m 2 

Net (Active) 

14 8 It 2 

1 38/m 2 

.^\ "Good" Quality Water: 



Chlorides < 100 ppm 

Sullates <100 ppm 

Bicarbonates < 100 ppm , 

Total Hardness < 250 ppm 





_ 
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ABBREVIATIONS 


SI CONVERSION UNITS 


Refers to valve position 
Psfers to valve potition 


Length 

1 in • 0.0254 mtttr (exactly) 
1 ft - 0.3048 mtttr (exactly) 


BTU per hour 


Domestic hot water 


Area . _ 

1 i.i 2 -C.45x 1 0' 4 meter 2 
1 ft 2 * 0.09290 mtttr 2 


Energy Management Module 

Hcatmg, ventilation and air conditioning 


Volume 
1 in 3 - 1 


639 m 10' 6 meter 3 


1 gal (U S liquid) ■ 3.785 x 10~ 3 meter 3 


HX Heat exchanger 

a • 

Insolation Solar radiation rate (Sunshine intensity) 


MMBTU 


Motor or electrically actuated 
10 6 BTU 


1 ounce-mass (avoirdupois) - 2.834 x 10 * kilogram 
1 pound-mass (avoirdupois) • 0.4536 kilogram 

Pressure or Stress (Force/Area) 

1 inch of mercury (60 F) • 3.377 x 10 3 pascal 
1 pound force/inch 2 (psi) - 6.895 x 10 3 pascal 


TC-100 


Month 


Pressure relief valve 


Used with a number, denotes a temperature 


General Electric Vacuum Tube Solar Collector 
Thermal energy storage tank 

• ( 

Expansion tank 

Used with a number, denotes a valve 

Used with a number, denotes a temperature 
limiting valve 

Symbol for multiplication 


Energy 

1 foot-pound-force (ft-lbf) • 1.366 joule 
1 Btu (International Table) - 1.056 x 10 3 joule 

Power 

1 watt • 1 x 10' erg/sac ond 
1 BtuAi >0.2920 watt 

Temperature 

t c - 6/9 (t F - 32) 

H «t 2 , 

1 (Btu ln)/(h ft 2 F) • 1.442 x 10 1 - W/(m K) 

(thermal conductivity) 

1 (Btu(/(lbm F) • 4.184 x 10 3 - J/(kg'K) (specific heat) 
Solar terms 

1 Btu/ft 2 - .271 langley • .271 cal/cm 2 • 1.136 joule/cm 2 


Tilt Correction Factor 


Clearness Index 


Building Heat Loss Factor 
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APPENDIX E 

Manufacturers Literature 
Bell & Gossett Heat ExehanRer 
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APPENDIX K 
System Drawings 
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